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Brown Brothers & Co. 
PHILA. NEW YORK, BOSTON. 
ALEX. BROWN & SONS, BALTIMORE 


NNECTE E ATE WIRE 


J. G. Schreuder, Chief Engineer. 


and Baltimor Exch’s. 
sll first ~ witiie Slips, Switches, Switch Stands, Etc 
ee tor cos, | Pat. P 
7 co Investment 


Securities. Draw Bridges, etc., etc. 
awh abroad on all points in the BOSTON OFFICE: 


nada,and of drafts drawn in 


————_—_— 


THE UNION SWITCH & & SIGNAL co. 


WestTincuovuse, Jr 
EK, H. Goodman, Vice-Pres. and Gen. Man. 


General Ofice and Works: SWISSVALE, Allegheny County, Penna., U. 8. A. 
Desiguens and Manfrs. of Interlocking and Block Sigaal Appliances, Frogs, 
Sole manufacturers of the Westinghouse CHAS. & CI or om Bram . 
peumatic *nterlocking and Automatic Block Signals Systems; Ele : LARK, 70 Kilby $ 
Automatic Track Circuit Block Signals; Electric toc king; Sykes System; Electric Crossing 
Alarm Bells; Saxby & Farmer Improved Interlockin 
Plans and Estimates Furnished on Application 

NEW YORK OFFICE: 

Times Building. 


PENNSYLVANIA STEEL CO.. 
STEEL RAILS. 


New York Office, 2 Wall Street, 
STEPHEN W. BALUWIN, Agent, 
Boston, Mass, 


Jas. i-— Sec’y and Treas. 
Geo. H. Paine, Gen’! Agt. 


G. D. PETERS & CO., 
Moorgate Works, Moorfields, London, Eng., 





; Special Appliance s for protection of 


CHICAGO OFFICE 
| Home Insurance Building 





reign countries 





amd sell Bills of Ex 


MANUFAC URERS OF 





and inake cable transfers | 
Also make collections 
mercia 


ROBERT W 





RAILWAY SUPPLIES, 
d and the sale and 


orci, steel | ™OREAU THRDEGTION, TESTS AND CONSULTATION] 22 =strssrst 


BROWN, SHIPLEY & CO., LONDON. 
SEE ADVERTISEMENT, PAGE HL 


BLOCK SICNALS. 





HAMILTON BUILDING, FITTSBU RGH, 
33 
INTERLOCKING |] ROBERT W. HUNT, 





M. Am. Soc. C 


z JOHN J. CONE, Engineer of Tests. 
RAILROAD SAFETY APPLIANCES. | A. W. FIERO, Inspecting Engineer. 





ca) Laboratories. 


THE Metallurgy and Construction. 


NOS. 631 and 633 THE he CHICAGO, ILL. 
a ig qrewsas: 


HESTNUT STREET, PHII, ADE LPHIA 
E., Am. Inst. E., 
— | Supt. Troy Steel & fron Co. me We r 


Inspection of Rails, Fish Piates, Cars andother Railway Material. 
Analyses of Ores, Lrons, Steels and Oils. Consultation on Iron and Si eel 
Northwe stern Agents for Riehle Bros.’ Testing Machines. 





SuvER — =} ADAMS 


19 Liberty St., | acent U.s. § P. O. Box 1364, 
M. Am. Soc. M. E., Late Gen. | LEASED To 


D. 80 BROADWAY, NEW YORK. 
NEW YORK, 


—— 


promptly negotiated for !arge 
and small amounts, uSTS 


G. W. G. FERRIS, C. E 
JAMES C. HALLSTED, Cc. E. C 
Chemical and Phy si A 














BETHLEHEM IRON COMPANY, | 


80 Broadway, New York. 


STEEL RAILS. 


F. G. GORHAM, Sales Agent. 


We have in stoc«, and for sale fo 


Special Bargain.—One Brooks 17 





ce aND W 


RECINALD CANNING & CO. 


RaiLway EOQuIPMENT, 


{15 BROADWAY, NEW YORK. 


r Cash or on Car Trust Plan, Locomotives, Passenger 
Combination and Freight Cars of every description. 


i 24 in. Road Engine; 
Saddle Tank Shifter 


GEO. A. EVANS, 


18 WALL STREET, NEW YORK. 


STEEL RAILS, 
LOCOMOTIVES, 
Passenger and Freight Cars. 


one Dickson 13 in 20 in 








SOUTH BETHLEHEM, PA. | 





WILSON BROTHERS & CO.,| 
Civil Engineers and Architects, 
J ps and Specit tions Furnishe f Rulildings, 


‘ 
Bridges, Water Works, Sewerage Syst Harber 
Improvements at 4 usses Of Engineering and 
Archit ural Wor 
ati I ie way, M ig and Other 
j 





PATE NTS 


TRADE- MARKS CAVEATS, COPYRIGHTS. | 


Send mod ketch for free advice as to 
natentabilit NEW BOOK, containing ful) 
: t entors, ma led to any ad- 


formatior \ 
s FREE Address 
SAML. C. FITZCERALD, Atty., | 

Equitable Bidg., WASHINCTON, D. c. 


A. :: WHITON, hans 


Ad, ' an : | 
( pee aes f 8 West ndies. 





ST. 


Broadway, 
vo ——- 


Mees. pi hes. 





Switches and Switch Stands. 


interlocking Switch and Signa! Apparatus. Semaphore Block and Station Signals. 
SIGN ALI NE Frogs and Crossings. 


ALLENTOWN ROLLING MILLS, 


Switch and Signal Dept., Frep’xk S. GUERBER, M‘z’r. 


ST. LOUIS. 
BLACKMER & 


MANUFACTURERS OF 
SUPERIOR VITRIFIED SALT-CLAZED 57 BROADWAY, NEW YORK, 


STANDARD SEWER PIPE able locations for par 


Double Strength Culvert Pipe, 


IS TWO AED ONE-HAL? FOOT GECTIONS with IMPROVED SOCKETS 


RAILROAD CULVERTS & WATER WORKS CONDUITS 


WRITE FOR PAMPHLET, “SOMETHING ABOUT CULVERT PIPE.” 


BLACKMER & POST, 
LOUIS. 


Branch Office: Germania Building, St. Paul. Minn. 











Railway Fastenings, Frogs and 
Switches, 


EDN. KIRK TALCOTT 


Civil and Mechanical Engineer, 





POST, 


paves ier tae ee 20 oe 


for Ve OWN 


Ww "ANTING 
MANUFAC TURES 





Bradford Xs. Ai bert 
ARCHITEC 
rOWER BLDG., % Bro ‘amen’ o, Y. City. 


Specialty: Railroad Stations. 


TURNBUCKLES 


Cleveland City Forge & Iron Co, 


CLEVELAND oOo. 
New York Office, 136 Liberty St. 


"INTERLOCKING 











Office and Works, ALLENTOWN 





JAMES IRVINE, President. 


GEO. B. F. COOPER Vice 


NEW YORK EQUIPMENT GOMPANY 


15 WAL Ss rRELT, NEW YORE, 
LOCOMOTI VES, 


PASSENGER AND FREIGHT CARS, 


Have For Sale, for Cash or Lease on Easy Terms on the Car-Trust Pian, 


5 SPs 


Of both Standard and Narrow Gauge, to Railroad Companies, Logging Rallroads, Mining C ompanties, Contractors, ete. 


WE HAVE READY FOR 


IMMEDIATE DELIVERY, 


IN PERFECT ORDER, 


Six standard-gauge locomotives, and a large number of 20 and 25-ten coal and flat cars. 








HENRY JOHNSON, D, W. PHELAN, 


Ss. R. JOHNSON, 
OHA Mer. of Works and Treas, 


Prest. and Gen, Man. 


THE JOHNSON RAILROAD SIGNAL CO,, 


Designers and Manufacturers of 
Railroad Signaling Appliances, 
INTERLOCKING and BLOCK SIGNALS. 


\itted for interlocking Grade Crossings, Junctions, Yards, 
Terminals, Passing Stations, etc. 
DISTANT SWITCH SICNALS. 
ELECTRIC REPEATERS. 
TORPEDO ATTACHMENTS. 


New York Office, 47 BROADWAY. 


H,. M. a ~ sagg 
Secretary. Gen, Agent, 


Plans and bids subi 


Works and Main Office, RAHWAY, W. J. 


| OCOMOTIVE POP VALVES 


THE ASHTON VALVES THE MOST EFFICIENT VALVES MADE. 


271 Franklin St., - BOSTON 
THE ASHTON VALVE (O.. 233 Ese; "°- ccitteres 
-® 107 Liberty St..- NEW VeoRK 





Philadelphia, 119 8S. 4th St. 





BARCLAY PARSONS, 


M. AM. 8OC. C. &.., 


CIVIL ENQINEER. 


22 William Street, New York 


TAYLOR. 


HOWSON & HOWSON |W™. 
PATENTS. 


Solicitors and Cornsellors at Law, 





New York, 38 Park Row. 
Washington 916 F. St. 





ALBERT LUCIUS, 
CIVIL AND MECHANICAL ENGINEER, 
71 Broadway, N. Y. All kinds of Engineering 
Structures, Plans, Specifications, Estimates, 
Superintendence, bridge Inspection & Reports, 








Atlantic Building. 


George P. Whittlesey, “"sspatuys "| 
Late Nge t U. 8. Patent “'p CTEM | {$. tal analrece 
WASHINGTO 


and Thacher’s Slide Rule. 








HUNT & CLAPP, I!6 Water St., Pittsburgh, Pa. 
METALLURGICAL ENGINEERS AND CHEMISTS. 


bpepectson of rails and of material for bridges and other structures. Chem- 
] tests of all kinds. Agency for Tinius Olsen & Co.'s testing Nos. 11 & 13 Oliver St., BOSTON. 
wes and rt Slide rules kept constantly in stock. Price, $30.00. 


| 
PITTSBURGH TESTING LABORATORY. |)": ' epi rime Pe 








BEST YORKSHIRE BAR IRON 


» Roda, 


USED BY LEADING BRAILROADS. 
Sole Representatives in the United States, 


BSB. M. TONES & CO>-n 











No. 143 Liberty St.. NEW YORK. 
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WM. SELLERS & CO. INC ORPORATED 


PHILADELP HIA, PA. 


IMPROVED MACHINE TOOLS, 


TURN-TABLES FOR LOCOMOTIVES, CARS AND PIVOT <e. D 
HIGH SPEED POWER TRAVELING CRANES, SWING CRANES, ETC. 


- IMPROVED 











Lathes, Planers, Drilling and Boring Machines, 
Car Wheel Boring Mills, Axle Lathes, 
Steam Hammers, Wheel 


Presses, etc-, etc. 








Improved Injectors for Locomotive and 
Stationary Boiler Service. 


SHAFPTING AND ALL ITS ACCESSORIES A SPECIALTY. 






PAMPHLETS, PRIGES, ETC., FURNISHED ON APPLICATION. 


= 
President, IRA DIMOCK, Established 1876. Treasurer, J. L. OTIS, 
wo RKS NORTHAMPTON 
5 


HAMILTON, OHIO. Emery 















MACHINE TOOLS, Whee! Co. 


MANUFACTURERS OF 


Special Iron and Steel Working Ma PATENT 
chinery for Railroad aheye, Locomo- 30LID EMERY 
tive and Car Shops. Complete Equip 


‘ AND 
ments Furnished. 


re 
CORRESPONDENCE SOLICITED. Cormndam Wheels 

han AND ' 
NEW YORK, PITTSBURGH, MACHINERY. 
136 & 138 Liberty St. Lewis Block. 





Leeds, Mass 
















CHICAGO, Phenix Building. Chicago Office. 20 South Canal Street. 
Important to Railroad Managers 
and Master Mechanics. 
SIBLEY’S 
SAFE, ECONOMICAL, atone SELLING AGENTS: 
faerie ye PERFECTION VALVE OIL. 
Adk ypted by the El Light Compa tf Cincinna ( EK. AS ag 
Louisville, ¢ olumbus St om De troit, Jersey 49 Mason Bk ston. Mass. 
City and many others, also by the Arming More perfect lubrication insured, and entire 
ton & Sime Eng Co,., Providence Ww A, TH & CO., : 
R. 1.. and Ly wnn Be t I PS 62 8 ( so, Til. freedom guaranteed from corrosion of cylinders 
Railw: ( and destruction of steam joints by fatty acid . 


m AL We R W. JONES, In exclusive use on 50 railroads. 
A i hester,N.Y 
References and prices furnished upon appli 
MANUF" GC CcoO.., KEATINTACHINE CO. AND cation. 


28 OLIFF ST... NEW YORK. M Dallas. Tex. 


Lidgerwood Hoisting Engines, 


SPECIALLY ADAPTED FOR 


Contractors, Bridge Building, Pile Driving, Dock 
Building, Mxcavating, and 





4a Make exclusive speciahty of the 
Manufacture of Valve and Signal Oi) 
for Railroad use. 


SIGNAL OIL WORKS 
(Limited), 
FRANELIN, PA, 


J.C. SIBLEY, 
PRESIDENT.™ 


THE LEHIGH VALLEY 


: OREOSOTING WORKS 


| Office Washington St., So. of Gap, Jersey City,!N. J 


| H STANLEY Goopwm, Pres. WALTER G. BERG, Engr. 
. Comer, Supt. 


‘ | Lumber, Pilin and Ties creosoted with DEAD 













General Railroad Purposes. 
300 STYLES AND SIZES—OVER 8,500 IN USE. 


» LIDGERWOOD M’F’G CO,, 
™ 96 Liberty St., New Ycrk. 197 to 203 Congress St.. Beston, — ' 
S 34 & 36 W. Monroe St., Chicago. 610 N. 4th St, St. Louis. <& 
== 09 First Ave., Pittsburgh. 5 & 7 No. First St., Portland, Ore. 
= 15 N. Seventh?St.. Philadelphia. , | Oil. OF Conk, fan Sper month. “Cyliadery Wi 
Sales Agents: FRASER & CFAIMEES, felt Lake City, Utah, and Helena, Mont ft. long. Direct water and rail comm unicatic 
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HINSON DRAW-BAR ATTACHMENT, 506 The ploy Chica. 


























Plan View No. 1. Persp octive. Sectional View No. 2. 
This Attachment is in Satisfactory Use on a Large Number of Cars and Adopted as Standard by a Number of Companies. 
For repairs on old cars we make a pattern with the holes to correspond with the ones now used in.such cars, but for new work we prefer to furnish our standard 
J. A. HINSON, Pr sident. v. M. REAGAN, Secretary. 


THE BULLDOZER 


FORGING, BENDING and UPSETTING MACHINE. 


Du uplicate e Car Irons formed with great economy. Car 
ms may be made on this machine at the prin- 
cipal shops of raiiresda, and sent out 
to the repais shops for use. 


HEAVY PUNCHES AND SHEARS, JUSTICE POWER 
HAMMERS, DROP PRESSES. 


~The Burnett & Clifton Automatic Coal Chute. 


The automatic oqveqgeumnt for opening and shutting door and 
apron, and dischar coal to tender, makes it the most conven 


ient chute in use. ootan economical and substantial structure to Wi | | j am Ss, W h ite & , Co.., 


build. Send ‘for blue prints or plans of this chute MpL.INK. F1- 















Established 1867. 


» EDWIN HARRINGTON, SON & CO. 
Cor. N. 15th St. & Penn. a. : Philadelphia, Pa., U.S. A. 


Manuine turers of a Full Line "of 


Iron Working Machinery, 


INCLUDING 








Extension and Gap Lathes, Planers with Quick 
Return, Drills, etc., Hand Power Elevators with 


a] 7 YAN ibe .c Ate WK || Mal 
Patent Brake, Double Chain Screw Hoists, Over- TRENTONII | 
head Tramway with Switch, Turntable and i 
Geared Truck. Send for Estimates. / 
GEAR CUTTING A SPECIALTY. <wW YO On, TR Bren oO = § 
Worrice Gewit Bite 





EXTENSION LATHE. 





R. CARMAN COOMBES, THOS. J. SWIFT, H. 8. PFEIL, 
President, Managing Director. Gen’] Agt. and Sig. Engr. 


NATIONAL SWITCH & SIGNAL CGMPANY 


Office and Works: EASTON, PENNA. 


—-DESIGNERS AND MANUFACTURERS OF— 


RAILROAD SAFETY APPLIANCES. 


Mechanical and Electrical Interlocking, Electric Block Signals 
and Distant Switch Signals. 





Ee 











See... Ta 





eS. 


PLANS MADE AND BIDS SUBMITTED FOR INTERLOCKING TERMINALS, YARDS, JUNCTIONS, GRADE CHKOSSINGS, DRAW- 
BRIDGES, PASSING STATIONS, ete. 


+, 2 
, =v 





aren > 


SPHCIAT APPITANCHEHS: 


Koyls’ Parabolic Illuminated Semaphore, 
Wational Torpedo Machine, 
M. & S. Double-Wire Comovensator. 
National Selector, 
Adjustable Clamv Pipe Lug. 





Now York Offics: 41 Pine St. . . Southern Agent: J. A. CHISHOLM, Savannah. Ga. 


WRSTERN UNION TELEGRAPH OFFICE AT THE WORKS, 


a Se | ee Se ee a 


te eed 
2 does 





eee — 











TO RAILROAD MANAGERS 
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' We do not intend to put upon the market a brake in any way 
inferior to that of the Westinghouse Company, and we assert that our 
system as now presented you is equal in every respect, and superior in 


some, to that of the Westinghouse now on the market. 


We also assert that our Quick Action No. 2 Triple Valves are 
operated by the Westinghouse Pump, and the Westinghouse Engineers’ 
Valve equally as well as the Westinghouse Quick Acting Triple 
Valves. 


We also assert that our Duplex Pump and Engineers’ Valve are 
decidedly better than the Westinghouse Pump and Engineers’ Valve, 
and will operate either the Westinghouse or the New York Car Brakes 


to better advantage than the Westinghouse engine equipment. 


Competition has not only improved the quality, but reduced the 
price, and we think, in view of the above facts, that we are entitled to 


a share of your patronage. 


THE NEW YORK AIR BRAKE CO, 


115 BROADWAY, NEW YORK CITY. 





ROYAL C. VILAS, President. JOHN C, THOMPSON, Secretary and Treasurer. 


* CHAS, A. STARBUCK, Vice-President. ALBERT P. MASSEY, Mechanical Engineer. 
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ACCIDENTS FROM 
TRACK SPREADING 
PREVENTED. 






1. Prevents Widening of the Gauge. 
3. Prevents Cutting at Neck of the Spike. 


ecially adapted for use in Yards, at Terminals, and on Curves and Bri 


the presené resistance to lateral thrust and thus effectually prevents spread.ng of the track. 
THE SHOULDER TIE PLATE is in use on thirteen railroads. Among ot dg 


ec, 


,{ SIGOURNBY F. OLARK, 18 Front 8t., N 
BRANCH OFFICES :{ °'S WICKBRSHAM, The Rookery, CHICAGO fie, 


2. Prolongs the Life of the Tie. 


The rail bearing against the shoulder brings intc use the inside as well as the outside of spike, doubles 


ers, the N rn, 
Central of New Jersey, Louisville & Nashville, Pittsburgh & Western, Long Island, W og ers . 


THE SHOULDER TIE-PLATE COMPANY. 


t GENERAL OFFICE: J, T. STEWART, Sec. and Treas., 1511-1515 N. 3ist St., PHILADELPHIA. 


Sema for Circulars and Samples for Trial. 


SHOULDER TIE PLATE! 








Rail rage py he | 


z Bae making oF Repottontty dle surtace of base for pe ad py “i 
a ee Soe or Joints. “Ro low joints.” No oe No loose nuts. Cost of keeping 
s to one-third ith Angle Bars ving smoother surface. 

MIs yo re WROoUGET rRON AND STEEL. 
Q For further information address 

Rp 





FISHER RAIL JOINT WORKS, Trenton, N. J. 





of Full Size. 











RENSSELAER POLYTECHNIC INSTITUTE, TROY,N.Y. 


A SCHOOL OF ENCINEERINC. Established 1824. 


Send for a Catalogue to the Director. 





ALPHABETICAL 


Classified Index on the next page. 





























































INDEX TO ADVERTISEMENTS. 





A be ndroth & Root Mfg. Co Chester Steel Castings Co..... . & , Fowler, Geo. L 18, Lidgerwood Mfg. Co 2, Pennsylvania R. RK 15 Smith, F 3 
Acme Machy oi | cs ago Bridge & Iron Co.. 37 | French Surtas Co., A 18 a suntpine jorks. % | Pennsylvania Steel Co., N. Y 1 | Solid Steel Co. Red 
Adams, Oliver | C., B. é 4: is Eivinese 15 susesem. & . ink Belt pramortins Co. .12| Pennsylvania Steel Co., Pa 40 | Sooysmith & ¢ ty 
Adams & Weatiake ( i ¢ Cc St. L. Ry..... +l jer Broa. fe u Link Belt Mack EOD. 26 ace ll | Perry & Co., W. x , 13 | South Baltimore Car Woks ” 
Ajax Metal ( 4) C., Hf r D. Ky - AS Gardner, 0. K | Lodbetl Car Wheel Co. . .. 31! Peters G. D.& 1 | Souther, Jno., & Co, 7 
allen Pape ¥ Cas Ww mee 4 ‘ Bi | ¢ > dt Om 4 canes Lron Wes ...12 | Long & ietdge a1 fa ee a. 0 Philadelphia ‘brid ge W Wks 8 | Southern & Pac. Kefrigerat. Car 
Allentown ling Mills ( y eee 2)\G rt, Bradford L 1 Louisv. Bridge & Lron A 39 | Phila. neer. , Lad Co 
Allison Mfg. Cx 26 etenge & & Ate R. a. a | ym Fy ty rear El. Mfg.Co... ... 4 Louitsv. - h’l Ry.Sup.Co.... ..22 Philips, filliam H 4 | Spon - $F N., & Co 
nerican Car Door 22 | Chicago ° ese | Sar Heating Co : 2 Louters Steam Forge Co heenix Bridge Co 7 Springfield Iron Co 18 
Amer. Cont. Draw bar Co Cle veland Ci City cree & Iron Co.. 1 | Goodwin, J. B ‘ 6 Lucius, Albert 4 1 | Phosph. Br’ ral Sanehi Co., Lid 6 Standard Car Coup Co a 
American Fluoride Co 6 | Cleveland Frog & 8. CO......12 | Gould Coupler Co 2% | Lukens we Steel Co 18 | Pickering Spring Co 2 Standard Nut Lock Co 24 
Amer. Steel Scraper Co 6 | Congdon ~ Shoe Co. 27 | Gould & Eberhardt 9 | Males. 8. & Co.. 1} | Pittsburgp Bridge Co 7 Standard Paint Co 
American Steel Wheel Co Conne Fs Goulds Mfg. Co 2.) Manoir e, Maxwell "& Moore 8 Pittsburgh Forge & lron Co si Standard Steel Works 
American Washer & Mfg. Co Consolidated Car Heating Co, ...3 Greenlee *. & Co 8 Marion Steam Shovel Co 17 | Pittsbu Loco. & Car W’ks Standard Thermometer Co 2 
Anderson & Barr Cont. Rail Joint Co. of Amer - 32 | Guarantee Co., N 27 | Martin Anti-Fire Car Heat. Co....25 | Pittsburgh Testing Laboratory Stiles & Parker Press Co J 
Andress Paint & lor Cx 25 | Cooke Loco. & Mach. Cc 5S | Hale & Kilburn tg Co 7 st tor Co . .. 2 Place, Geo ; . Stonington Line U 
Appleton, Tt n Copeland & Bacon .. 12 | Hall Signal Co 19-20 | MeClure, Alex.. 39 Poage, John N ~ <2, Stow Flexible Shaft Co 4 
Ashcroft Mf 4 | Creosote Lum. & Gonst. Go. 27 | Halsey, sas. 7 ..21 | MeCoy Co., Jos. F 9% Porter, #. K., & Co 4 Stow Mfg © 
Ashton Valv Croes, J.J. R.. 18 | Hammett, M. ( 4 McConway & Torley Co 29 Portland Co 43 | Taite & Carlton 
Austin, F. C., Mfg Curtis Re gulator Co ss . Harrington, Edw., Son & Co. 3! McGill Iron Works Co.. 28 Pottsville Bridge Co 7 | E. N. Kirk Taicott 
Auto-Interct ur I Cushion Car Wheel Co: 31 | Hartford Steam Boiler |. & 1.Co..17 | McSherry Mfg. Co ha Pratt & Letchwerth ... 28, #0 | Tanite Co 
taker, Wn Davenport & Fairbairn _.27 | Hartford Woven Wire Mat. Co. 16 | Meneely Bearing Co 2% | Prindle & Co., H. B 121 Taylor Iron & Steel Co 3 
Baldwin Loco. W'k % | De LaVergne Ref. Mach. Co. "16 | Harvey Steel Car Co 26 | Merrill-Stevens Co it | Prosser, Thos., & Son % | Thomson, J. L., Mfg. Ce é 
Baltimore Car Whee Delaware Car Works. . | — big a AFF 4 Metcalf, —_ & ‘3 18 Queen &0o ; froutwins. Jno. C., Jr ; 
Oo q Detroit Bridg w alll eller ightly iF lichiganm Central Ry... 15 & C. Co, 2 Trenton Iron Co 
Barkly & Hows 11 | Detroit Lubsleator Go oy a Hendricks Bros 3S ee & Iron Co 18 | Hatlroad Lighting & Mfg. Co. . 24 | Trojan Car Coupler Co = 
Barnes. D. I ig | De Voe & “| | Hildreth, BR W. & Co at iddieton, W. 8 > 13 Ramapo iron Wks 2 | Union Bridge Co 3 
Barnum & Richardson Mfg. Co. .33 | Dickson Car Wheel Go | Hinckley Brake Co. o's | Middletown Car Works ...% | Ramapo Wheel & F. Co 3 | Union Lron Works 18 
Bement, Mills & ¢ 8 | Dickson Mfg. Co | | ed —— le — ‘ A, ° el 5 _ Sand a. i] : -_— = oct 8 _— Co i 
be tridg 6 Mlwo , ss nson w r ac . issou. ie my .. 1 ven,” 8 j 8 etailic Packing Oo 4 
wand y = ~ « pata, he ~ 4g S08 16 | Hoosac Tunnel Route 3| Mo. Vy. e & LC Wks 3% | Rendrock Powder Co 7 | Universal Radial Drill Co 
Bethlehem Lron ( 1 | Drake & Weirs. = Hopkins, D. A.. Mfg. Co ....l8 | Moran Flexible Steam Joint Co.. 7| Rensselaer Polytechnic Lnst }| Vaile & Young 
Billings & Sper . Dre xel Ry. ply Co. 2s oward Iron Wks — | Morse Twist Drill & Mach. Co.... 8 Rhode Isiand Tool Co 41 Van Dorston Cushioned Oar 
Blackmer & Post Dudgeon, ince 4 9 | Howson & Howson ~f Morton ‘ety Beating. ; 2% | Richmond Loco. & M. Wks S| Coup. Equip. Co 2 
Blias, E. W.. Cx » | Dudley & Co., W. W...... ....... 12 | Humphreys & Sayce. 18 | Mt. Vernon Bridge Cx # | Roberts, A. & P., & Co 7 | Von Schon & Garner. 
Bloomsburg Car Co 6 t Hunt, C. W. Co 15 | Mozter Safety signa! Co. ..21 | Robinson & Orr 13 | Vulean Iron Works (Chicago 
Bogue & Mills Mfg. ¢ a son. Rot Co. * 16 pont, Bete + SO. The. 1| Bund 4.8 . ree it Roch. Bridge 4 iron Whe ae addell. J 4 L 
2 re rks eecer ute ‘8 ms ° u arn ) 22 | ers Loco. & Mach ikea ss] agner Car Door 2 
ae |, | Edge Moor Bridge Works 37 | Jiinots Central R. R. .«. 15} Nat Mfg. Co.... : w | Ross Valve Co 13 | Wallis Tron Works wv 
Rowter & Oo Egan Co. The . | Iinots Steet Co 18 | Natl. Electric Headlight Co 1@ | Royal Ins. Co 2 | Wants and For Sale 
Boyden Braké 14 | Baeetric Secret Service Co. -i —— Work AT] N Re | Ruffner & Dunn 0 | Washburn Car Wheel Co $2 
Bover Ry. Speed Recorder ' | Electric Supply & Mfg. Co 16 ereoll-Sargent Drill Co 17 % | Safety Car Menting & Lighting | Wason Mfg. Co 26 
edie heen & then * | Elliott Frog & Switch Co........ Jackson & Sb Co 38 | Co 25 | Watson & Stillman “ 
cel, oe a] = seein fh a | fearing AEC eee " 
cece ve ee . yuis Car Coupler Co 2s elr, Frec _) 
brill poe ae 26 | Engin. Employm. Bureau. 3 | Johns, H.W. Mfg. Co 2 Newark Mach. Tool Wks. . Samson Cordage Wks z' Wellman Iron & Steel Co is 
at seo A * | Eno Rail Joint Co . --+-82 | Johnson Railroad Signal Co...... 1 | New Jersey St. & Ir. Co.. Sanford Mills @ | Western Fence Co 
- - = ~ Hoist. & Conv. Mach. Go..16 | Ensign Mfg. Co. ........ ---26 | Johnston Car Coupling Co, 2 | N.Y. Alr Brake Co 4| Sam Francisco Bridge Co s | Westinghouse Air Brake Co p} 
Brown & Sharpe Mfg. Co » | Erie Cat Works 26 Johnston R. R., Fr. & 5. Co. N.Y. me king Co., Ltd. r | Saunders, D., Sons | Wharton R. R. Switch Co 4 
Buckeye Auto. Car Coup. Go og | Eureka Cast Steel Co 9 Jones, B. M., & Co ‘ 1) N.Y. Schenectady Loco. Wks i | White, Jno. A., Co 
Bucyrus St'm Shov.& Dredge (0.17 | =Y8B* Geo. A.... ---«l, 18 | Jul Mfg. Co % N.Y.C.& H.R. R. x ae Schoen Mfg. Co | | Whitney, A., & Sons 
Buda Foundry & Mfg. Co “~ | Pairbanke, Morse ‘a » eee Kalamazoo R. R. Veloc nana a N.Y. -Ravipment Co. 1 | Sehuttier Mfg. Co 6 | Whiton t 
Buffal Seal & Preas Co. 16 oo yy) wad Bolt Co. . a 4 a . a. 5-2 a aw Be " 4 Soest =r Mon Oo., Chas ii] Whtiene ye geo P 
ene © ae! : arist Steel Co............. ..18 ete = Co N.Y. ew q a ers, Morris & Co | iiliams, White & Co 
one ae ay gy geo ‘1! Fay, J. A. & Co... eee eo rh aN : Niles Tool Works. . . 2| Sellers, Wm. & Co 2 | Wilson Bros. & Co i 
Bush Cattle Guard ¢ , | Ferracute Machine Co. .-. 8 Keystone Bridge Co 37 | Norristown Sieei Co. 18 | Shailer & Schnigiau ¥ | Wilson, Jas. G “ 
Butler Drawbar Attach. C ia} Field Water Parties Co -.10 King Bridge Co % No Emery Wheel Co.. 2 | Sharon Steel Casting Co w | Wisconsin Central R. R i 
— : a ; * Fisher Rail Joint Works 5 Kinsman Block System Co 2\ Northw’n Equipment Co... 4 | Sheffield Veloc ipede Car Co 4) ; Wolhaupter, Benj o 
Cabell, L. Breckinridg: Fishkill Landing Mac Knitted Mattress Co 40 Okonite Oo., Lad baberes 6 | Shiffier Bridge Co 7 | Wood, Co ; 7 
Cambria Iron Co 18 | Fitchburg R. R...... seseees lS Laidlaw @ Dunn Co boob Dredge =. Sibwans Shoemaker. A. T :| Worthington, Henry R 
Canda Mfg. Cx 26 | Fitzgerald, 8. C. .1 LS&&€&esRR 15 Paine, Chas, & So Shoenberger & Co 18 | Wyckhotf, Seamans & Benedict 
Canning. K. & ¢ 1 | Flagg, Stanley G. E Co. ‘ 7 Latrobe Steel Works... » woul Pasdes Car & Machine Go 3a Shoulder Tie Plate Co | Vale & Towne Mfg. Co 22 
Car Ventilator C« 4 | Flood & Conklin > ... 8 Lee Composite Mfg. Co 21 Signal Oil Works, Ltd 2) Youngstown Bridge Oo. 3 
Cayuta Wheel & F’dry Co a2 | Fontaine Crossing Go ....83 Lebigh Val. Creosot’g Wks.. . 2 "4 Mili Co. % Smillie Coupler & Mfg. Co & | Youngston Car Mfg. Co ée 
Chapman Jack ) | Foos Mfg. Co....... ‘ ....17 Lehigh Valley R. R ~- j Pedrick SPEEDS © chee: See 9 Smith, Edw., & Co 22 | Young & Sons 
J. P. COULTER, Pres. and Gen. Mangr. THOS, HIBBERT, V ice-Pres. E. J. COULTER, Secretary and Treasurer. ESTABLISHED 1064. 


THE IMPROVED AMERICAN DRAFT AND BUFFING APPARATUS. 


It is a fact that it saves over 90 per cent. 
in repairs to Draft-Rigging, and is in use in 
more cars and more miles of Railroad and 
private car companies than all others com- 
bined. Send for drawing and references to 
Company’s office. 











AMERICAN CONTINUOUS DRAwW-BAR CO. ‘soLe owners), AURORA, IND | 





CHARLES F. KETCHAM 4& CO. 
27 & 29 NASSAU ST. NEW YORK, 
RAILROAD PRINTERS & STATIONERS 
KEEP IN STOCK OF MOST APPROVED FoRmS 
BOOKS FOR STATION AND TRAIN USE. 
BAGGAGE RECORD, CASH, FRT. CONDUCTORS CAR LIST, 
PRT. FORWARDED, FRY. RECEIVED, MANIFEST COPYING, 
TEL. TRAIN ORDER, 4C., 46. 


Parcer ano Booxns For 


Enacincers ano Contractors use 


S.veE PROCESS, 


Crosse SECTION, 


VETAILES EST., 
MO. RETURN, 


FreLo, 
teve., 
Time, 


DRAWING, 


QUANTITY, TRACING, 
Prorice, TRANSIT, 
Pay ROU, Torese., 
WAGES TASLE, 60.,.40 


Print, Ruce ano Bino in any Quantity 
BLANKS AND BOOKS FOR RAILAOADS, 


AND KEEP STATIONERY FOR ALA. 


YOUS QEOERS OF CORE TSFOH FENCE GOLleITES. 





OLE ERS 

Manurt’ Ue FREDGWEIRS | eas) 
IMPROVED RIGID& SPRING FROGS CROSSINGS 
SINGLE€ THREE Tune W v SF UT SwitcHes 

/\ FIXED& AUTOMATIC SWITCH STANDS. S 











| I 

vAN Die FORMEDRAIL BRACES SWITCH FIXTURES ETCIL AAI SUAIRS L 
WATERPROOF Insuring PAPERS 

& B REFRIGERATOR CARS. 
Largely Used and Endorsed by the 


inet CER isd 
LARGEST CONSUMERS IN THE WORLD. 
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SCHUTTLER MEG. 


FRANK BAKEMAN & CO., 6 Kotunda, Rookery, Chicago, GENERAL AGENTS. = 
AVERY & WEST, 459 Rookery, Chicago, WESTERN AGENTS. iZ 


The movement of the 
handle in either direc- 
tien causes a continu. 
ous drilling, thus doing 
the work in half the 
time of any other ratchet 
drill without addition. 
al labor, The drill is 
strong durable and 
easily operated, the 
working parts being 
completely protected 
from dust andjweather. 














co. 





BEFORE FENGING YOUR ROAD 


NEW DEPARTURE IN RATCHET DRILLS 



































men. Address 


Send to us for proposition. 
nished and built over 10,000 miles. 








WESTERN FENCE 


Weconstruct R. R. Fences and furnish all materials. 





] wt 
0S 
Wf, Wil, WEE “i Eh, Yi fae S 
VlUSITA A Vi /1/ Hl: “AL he py Whiitide 





Have fur 


We have complete outfits of cars, tools and experienced 
On.» 441 Rookery Bldg... Chicago. 








GENUINE 


& MANUFAC 
o 


PHOSPHOR-BRONZE | 


INGOTS, CASTINGS, WIRE, SHEET &c 
THE PHOSPHOR BRONZE SMELTING (O.LIMITED 


512 ARCH ST. PHILADELPHIA PA.U.S.A 


ORICINAL MAN 


MAKERS OF 





FACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED S 
ELEPHANT BRAND Prosex 


TATES AND SOLE 





RAILROAD 


Alr Brake Fittin 
Stanley G. Flagg & r Oo. Phila. 
Air Brake ose 
N.Y. Belt. & Pack. Co., Ltd.,15 Park Kow. 
Air Brake Regulator 
Mason Regulator Co., Boston. 
Air Compressors & Rock Drills 
Ingersoll- ae Rock Drill Co., 10 
ark Place, 
Rand ny Cc On, Ni Park Place, N. Y. 
Archite 
Bradford. L. Gilbert, 30 Broadw: N.Y. 
Thomas Appleton, 505 Rialto Bide. ’ Chic. 
Architectural Lren Wor 
King Brid A es ay Cleveland, 0. 
Aabestee 
Ww. Johns | Sit. ME. N. Y. City. 
Anphait Pavement 
ae Pavement Co.. 16 Exch. Pl., N. Y. 


Ax 
Cambria Iron Co., Johnstown, Pa. 
Lima Machine Works, Lima O. 
Loutevilie Steam Forge Co., Louisv., Ky. 
Mich. Forge & Iron Co., Detroit, Mich. 
Midvale Steel Co., Nicetown, Phila. 
Pittsb’gh — & Iror To., Pittsb., Pa. 
T. Prosser & Son, 15 Goud St.. hy ic, 
Balanced Slide-Valves 
Hamunett, Troy, N.Y 
Ballast Unioad 
M — ona Shovel Co., Marion, O. 
Banke 
mows Bros. & A>. ee street, N. Y. 
Bell Cord & Coup! 
aoe Cordage Works oston, Mass. 
etter 
Abendrotb& RootMfg. Oe, ,28Cliff St.,.N.Y. 
Lidgerwood Mfg. Co. Lib” ty St., N.Y. 
Rich. Loco. & Mach. “o.. Richmond, Va. 
Boller Plate 
Schoenberger & Co., Pittsburgh. Pa 
Wellman Iron & Steel Co »Thurlow, Pa. 
Belt Catters 
Acme Machinery Co., Cleveland, O. 
Howard 7 be, orks, Buffalo, N.Y. 
Bolts & Nu 
Fuller Bros. & ve ‘0., 139 big Soci pe. N.Y. 
Rhode Island Tool Co., Providence. 
Books «& Publications 
E. & F. N. Spon & Co., 12Cort!’dt St.,N.Y. 
John C Trautwine, Jr. 
Brake Adjusters 
Hinckley Brake Co., Trenton, N. J. 
Q. & C. Co., Chicago. 


eam 
Nat. Hollow Brake Beam Co., Chic., Il. 
Northwestern Equipment Co., Chicago. 
aa — Mfg. Co., Pittsburgh. 
ra 
ean Brake Co., Baltimore, Md. 
w ——— Air-Brake Co., Pittsb. ,»Pa. 
Brake-sSheo 
Congdon brake- Shoe Co., Chicago, Il. 
Ramapo (N. Y.) Wheel & Foun ry Co. 
Bridges 
Anderson & Barr, Jersey City, N 
Berlin Lron een Se. E. Berlin, i 
Boston Sy , Bos ass. 
Chicago Bri ge & s Chic , Tl. 
Cofrode & Saylor Philadelph hia, 
peas Bridge & & trop W 8, Det., Mich 
Edge Moor Brid, What Sn ia , Del. 
Elmira Bridge Co., Elmira, N. Y. 
SW. Frescoin, World N, Y. 
Keystone Bridge 0o., te ttsbare, Pa. 
King Bridge Co., Cieveland, O. 
Louisville sridge & Iron Co., a Ky. 
Mo. Val. Br. & Ir. Wks., Leavenw., Kan. 
Mt. Vernon Bridge Co., Mt. Vernon, O. 
New Jersey Steel & I 


Phoenixville Bridge Co., Phila., Pa. 

P a Bridge Co. 115 Owings 
cago. 

Pottsville Bridge Co., Phila. 

Rochester Bridge & ir. W *ks, Rochester 





GAZETTE . DIRECTORY 


San Francisco Bridge Co., oe. 
Shailer & Schni inn cotsees, I 
Shifier Bridge Co., Pitts he Pa. 


Youngstown (Ohio! Bridge Co. 
Bridge an tron Works, on 
ron Wor cago. 
ridge Tim 
Alcwander MeClure, Pittsburgh, Pa. 
Buildings 


Berlin — -aatige Co., E. Berlin, Conn. 


Bulldoze 
Wullams. White & Co., Moline, 111. 


Allison Mfg. Co., Pitiateiphia. Pa 
Bloomsburg Car , Bloomsburg, Pa. 


ons, Worcester, Mass. 


ood Bradley y & So 
J. @. Brill & Co., Philadelphia, Pa 
Canda Mfg. , 1! Pine St., N. Y. 


Reginald aoe & Co., 115 B’way, N.Y. 


Ensign Mfg. Co., Huntington, West Va 
Erie Car Works ‘Limited), Erie, Pa. 
Harvey Steel Car Co., Chicago., Lil. 
Co., Wilmington, Del. 
Jackson &W in Mfg.Co., Berwick,Pa 
A. 8. Males & Co., Cincinnati. 
aan Car W’ ae Middle etow a Pa 
See Co. hig St., Y 
M. coast, Camde’ 


Re Pancoas J. 
Pardee Car & Mach. Wks, Wotsont’ n,Pa, 


Portland Co., Portiand, Me. 

South Baltimore Car Works, Baltimore 

St. Charlies Car Co., St. Charies. Mo. 

Wason Mfg. Co., Springfield, Mass. 

Lay mete yy -H Car Mfg. Co. 
Cars. Second 


, Cincinnat 
oe ment Co., 15 Wall St., N. Y. 
Car Cou 





Auto. In rehangeable Car Coupler Co., 
San 


cisco, Cal. 
Buckeye Aut.Car Coup.Co.,Columbus,O. 
Drexel Car Coupler _, ~a Chic. 


Gould Coupler D, N. 
Hinson Car Coupler Co., Xs Chicago, | 
Jobnston Car Coupling Co. Phila., 
MecConway & Torley Co. 
McGill Iron Works Co., Peoria, Iii. 
yy & Letchworth, Buffalo, N. Y. 
ett Car Coupler Co., St. Louis, Mo 


Staiiite Coupler & a. Co., Newark,N.J. 
The Standard Car Coup. Co.. so N.Y. 


Trojan Car Coupler Co., Troy 

Van — Coup. Co., Phila., Pa 

Oar: Dos 
7: Car. Door Co., Eaapeneo.. Ind. 

@ . C Co., Chicago, 

Ww er ree — Co, iceunes.. Ind. 
Car Beate 
am C. Baker, 799 Gr’nwich St 





Sater Car fron 180 way,N Y 
Car cating E “ips 

St. yG Philadelphia. 
Car Machinery 

G lee Bros. & Co., Chicago. 


Oar Piatform Gates 
. Good 2 wes, YT. 
one Plushes 


Sanford Milis, 129 Wash’ton St., Boston. 


Car Repliacers 
Q. & 0. Co., Chicago. 
Car fing 
gy & Weirs, Cleveland. 2. 
B. enone 's Sons, Detr« 
Ay Mfg. to., 3 York. 


| Car Seals 
A. & P. Roberts & & Co., Philadelphia, Pa. | 


Buffalo Seal & Press Co., Buffalo, N. Y. 


nd 
inald Canning & Co., 115 B’way, N.Y. 
4 &c i. 


Pitter, , a. 


— ‘Phil. Pa. 





Car Seats 


Hartford Woven Wire Mattress Co.,, 


Hartford, Conn. 
Hale & Kilburn Mfg. Co., Phila. 
Car t pholetering 
Knitted Mattress Cc 
Car Wheel Press 
Tinius Olsen & Co. “P hilade iphia, Pa. 
Car Wheels 

Allen Paper Car- Wheel Co., Chicago. Ill 
American Steel Wheel Co., N. Y. City. 
Baltimore Car-Wheel Co., Balto., Md. 
Barnum & Richardson Mfg.Co,,Chicago 
Bowler & Co., Cleveland. 
Cayuta Wheel & Foundry Co., Sayre, Pa. 
Cushion Car Wheel Co. . Indianapolis. 
Dav enport & Fairbairn, Erie, Pa. 
Die —~ Car Wheel Co.,’ Houston, Tex. 

. Eckstein & Co., 32 Liberty St. N.Y. 
te bt City Wheel Fd’ y & Mach. Wurks, 
Lima Machine Works, Lima, O. 

Lobdell Car-W heel Co.,W mn eg Del. 
Louis. Car-Wheel Co., Louisville, 

N. Y. Car Wheel Works, Buffalo. 
Thos. Prosser & Son, 15 Gold street. N.Y. 
Ramapo W heel& F’dryCo ,Ramapo,N.Y. 
Stand. Steel W’ks, 22) So. 4th St., Phila, 
Taylor Iron & Steel Co., High Bridye,N.J. 
Washburn Car-W heelCo., Hartf’d,Conn. 
: ason Mfg. Co., Springfield, Mass. 

. Whitney & Sons, Philadel siphia, Pa 

= Window Bala 
O. K, Gardner, Box 17 a “Pittsburgh, Pa 
‘tattle Guards 
Bush Cattle Guard Co.,Kalamazoo,Mich 
Kalamazcu KR. R. Veloc. & Car Co., Kal 

amazoo, Mich. 
Merrill-Stevens Co., Niles, Mich. 


Ae anton Jct,, Mass. 


a « 


Wolbhaupter, Benj., 39-43 Washington | 


St., Chic cage, Til. 


Chentist 

Pittsb. Testing Laboratory, Pittsb., Pa. 
Coal Chute 

Ww iiams, White & Co., Moline, Ill. 
Cone Transferring 

Cc. Hunt Co., 45 Broadway,New York. 
Conautiine Eugineers 


Thomas Appleton, 365 Rialto Bidg.,Chic. 

D mes, The Rookery, ws 

J. JR. Croes, 13 William S8t., 

8S. W. Fresecoln, World Bidg., N 

Geo. L. Fowler, 53 Broadway, 

Albert Lucius, 71 Broadway, 

W. B. Parsons, 35 Broadway, N. Y 

Chas. Paine & Sons, 71 Broadway. i 

¥. H. Smith, 27 E.German St. “halio., Sma 

Von Schon & Garrer, Fredericksb., 

J.A L. Waddell, Kansas City, Mo. 

Wilson a & Co., Philadelphia, Pa. 
Cenv “Bait 

—_s It Eng. Co., Nicetown, Phila. 
Copp 

fendricks Bros., 49 Cliff street, N. Y. 
Cerdage 

— Cordage Works, Boston, Masa. 
Cra 

Industrial Works, Bay City, Mich 

John N. Poage, ( ¥ne innati. O. 

R. D. Wood & Co., Philadelphia, Pa. 

Yale & Towne Mfg.Co., Stamford, Conn. 
Creesetin 

Creosote Lumber & Construction Co, 

Fernandina, Fla 

Lehigh Valley Creo.W’ks. P. Amboy,N.J. 
Cressings 

Fontaine © pons Co., Detroit, Mich. 
Crossing Ga 

Bogue Ay 2 Nits Co., Chicago. 
Culvert Pip 

Blackmer ai Post St. Louis, Mo. 


a tad Ri 
Bigsies Co., Pittaburgh, Pa. 


x Y . Attachment 
Amer. Cont. Draw -Bar Co., Anmes, Ind, 
American Steel Wheel Co.. "N. Y. City 
Butier Drawbar Attach. Co., C leveland. 
Hinson Drawbar Attach. Co., Chicago. 





Dredging Machine 
yrus (O.) Steam Shovel & Dredge Co. 
_ Franc isco Bridge Co,, California. 
Vv a Iron Works, ¢ Thicago. 
p Forgings 
Billings & Spencer Co., Hartford, Conn. 
Electric Crossing Signal 
Electric Supply & Mfg. Co., Clevel’d, O. 
Electric Headlights 
Nat. a Headlight Co., Indianapolis. 


Eleva 
Link bale Eng. Co., Nicetown, Phila. 
Emory Werote 
elt. & Pack.Co., Ltd.,15 Park Row. 


Northampton Emery W.Co.,I eeds.Mass. 
Tanite Co., Stroudsburg, Pa 
Engineering Employ ment Bureau 
Engineer. Employm’t Bure: au, 8 Granger 
Block, Syracuse, 
Engineering In instruments 
Brightly, ‘Philadelphia, Pa. 
Heller & Brightly Philac bolphia, Pa. 
C. F. Ketcham & Co., 277 Nassau St., N. ¥ 
Keuffel & Esser, New York City 
ueen & Co., Philadelphia Pa 
oung & Sons, Philadelphia, Pa. 
Engineers 
ree Appleton, 15 Rialto Bidg.,Chic. 
. L. Barnes, The Rooke ry, oe 







R. Croes, 13 William St 
a W. Freseoln, World Bld + & 
Geo. L. Fowler, 8 Broadwa 4 


Albert Lacius, 7! Bro dwey, N.Y. 
W.B Parsons, 5 Broadway, N. Y. 
Chas. Paine & Sons, 7i Broadway, N. Y. 
Pittsb. Test. Laboratory, Pittsb., Pa 
F. H. Smith, 2272.German St., Balto, Md. 
N, K. Talcott, 5; Broadway, N. 
You Schon & Garrer, Fredericksb., Va. 
| L. Waddell, Kansas City, Mo. 
W ison Bros. & Co., Philadelphia, Pa. 


| Begies 
Fishkill Landing Mch. Co., Pishkill,N.Y. 
Philadelphia FE ngineering Wks., Phila. 
| Kxcav~tors 
| Bucyrus (O.) Steam Shovel & Deets Co 
industrial Werks, Bay City, Mich. 

A. 8. Males & Co., Cincinnati, O. 

Marion Steam Shovel Co., Marion, O. 
90d Dredge Company. Albany, N. Y. 
outher & Co., Boston, Maas. 

i rf hae an iron Works, Chicago. 
| Explosives 
Rendrock Powd.Co.. ~ _— Place, N.Y 
‘eed-Water Purif 
yriend Water Purifier Cc oO ., Chicago 
Fences 
= 7 Barkly & House, Chicago, IIL. 
Western Fence : ‘0., Chicago, Til. 
| Flexible Shafti 
Stow Flexible Sha t Co., Phila., Pa 
Stow Mfg. Co., Binghamton, N. Y. 
| Fluoride 
Amer. Fluoride Co., 126 Liberty 8t., N.Y 
Freight Cars. Secend Hand 
New York Equip. Co., 15 Wali St., N. Y. 
Freight Conveyor 
| Ph Works, Bay C ity, Mich 
The Foos Mfg. Co., Springfield, O 
Frogs and Crossings 
Allentown wy Mill, Allentown, Pa. 
Cleveland Frog & Crossing Co. 
| Eliott Frog & Sw. Co., E. St. Louis, Ill. 
| Johnston-R. R. Frog & Switch Co.,Phila. 
Pennsylvania Steel Co., Steelton, Pa. 
Ramapo [ron Works, Hillburn, N. Y. 
Union Switch & Signal Co,, Pittsburgh. 
Weir Frog Co.. Cincinnati. O. 


Furnaces 
Abendroth & mont — Co,, 3 Cliff St.,N.Y. 
| Gauges (Pressu 
Ashcroft Mfg. Co, Sit Liberty =F N. 
| Grader, Ditcher & K.R. ilder 


F. C. Austin Mfg. Co., Chicago, or 
Guarantee Co. 
Guarantee Co. of N. A., Montreal. 


| 





i 


CLASSIFIED ADVERTISEMENTS. 


Hand Cars 
The Buda Fdy & Mfg. Co., Harvey, Il. 
Fairbanks, Morse & Co.,C ‘hicago. 


Kalamazoo (Mich.) R. R. Veloc, Co. 
Sheffield Velocipede Car Co., Three 
Rivers, Mich 


Harper Works 
Frescoin, World Bidg., N. Y. 
Hi way Crossing Signals 
Electric Supply & tg. Co., Clevel’d, O 
Hoisting & Conveying Machinery 
4 


Brown hoisting & Conveying Mach. Co. 
Cleveland, O 
C.W. Hunt Co., 45 B’way, New York. 


King Bridge Co , Cleveland, O. 
Lidgerwood Mfg. Co., % Lib’ty 8.t., N.Y 
Link Belt Mac —— 'Co., Chic ago, Ill 
Bolcting Engin 
Copeland & Eicon, *Ne w York City. 
Industrial Works . Bay City, Mich. 
Lidgerwood Mfg. ‘Lo., 9 Liver? y St..N.Y 
J 8. Mundy, Newark, N 
Vulcan Iron Works, ¢ mate “a0. 
Hollow Stay Bolt Ir 
— ted Stay Bolt. Co., Cuyaho7;a 
. 
Hy drauic Jacks 
ichard Dudgeon, 24 Columbia St., N. ¥ 
Joseph F. McCoy Co., 2% Warren 8t.,N.¥ 
Ww oikom & Stillman. 210 - 43d St., N.Y 
Hyéransic Machiner 
inius Olsen & Co., Philade Ipbia, Pa. 
Union Iron Works. San Pane 18CO. 
Watson & Stillman, N. Y. 
R. D. Wood & Co. "Philadelphia, Pa. 
Injectors 
Nathan Mfg. Co., 9% Liberty street, N. Y 
Wm. Sellers & Co., Philadelphia 
Inspecters 
Pitteb. Test. Laboratory, Pittsb., Pa 
Ins ectore of ridges and Ky. 


miilaret & Co.,2 Wall St., N. Y¥. 
coxa 
Hart. oe Potler Insp & Ins. Co., Hartfora 
Royal Ins. Co., }) Wall street, N.Y. 
Intertecking Switches & Signals 
Allentown Rolling Mills, Al) A ~~ Pa. 
Hall Si Ps Co., 3 B’wa 
Kelsey R. Signal Co. 5 KO Mars 
Nat. Switeh & Signal Co., So. Bethle 
hem, Pa 
Union Switch & Signal Co., Pittsburgh. 
Wharton R. R. Switch Co., Phila. 
Iren--Taytor Yorkshire 
B. M. Jones & Co., Boston, ~~ nal 
Iren Werk fer Contrac 
Edge Moor Bridge Wks. W ihintngton Del. 
King Bridge Co., Cleveland, O. 
Iron & Steel Ship Builders 
Union Iron Works, San Francisco. 


Jacks 
Fairbanks, Morse & Co., Chicago. 
McSherry Mfg. Co., Dayton, O. 
Richard Dudgeon, 24 Columbia St..N. Y 
Watson & Sti imap. 210 E. 43d St., N. ¥ 
Journal Bea ings 
Ajax Metal © “a Philadelphia, Pa 
D. A Hopkins Mfg. Co., 143 L iberty St. 





Phosphor Bronze Smelting Co. a hilada. 

Paul 8. Reeves, Philadelphia, F 
Jourdal tearing: —Sabelar 

Meneely bearing Co., W. Troy, N. Y 
Journal-Box Lids 

Ramapo (N. Y.) Wheel & F’dry Co. 
Lighting 

Adams & Westlake Co., Chicago. 

Railroad Lighting & Mfg. Co., Phila.,Pa. 

Safety Car _ Light. Co., 160 B’way 
Lin« Beltin 

Link Belt Eng. Co., Nicetown, Phila. 


Nat. Lock Washer Co., Newark N 
Lecemetives 

Baldwin Locomotive Works, Philada. 

Brooks Locomotive W’ks,Dunkirk , N.Y 





we Fe 
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TRACE 







~ 
Pen pys* 


ANO 
BOILER COMPOUND. 





. SCrA TT, 


In Boilers 


PREVENTED BY 


"mm FLUORIDE: 











Steamers “ Maine” 


York from new Pier 36, 
at 5.30 Pp. M., daily, Sundays included durin July and 
August, connecting with 3 Eapress Trains fo. 

— Express with Reclining Chair Cars Free af 


J. W. MILLER, President. 


STONINGTON LINE. 


The Inside Route Between New York and Boston, 


Providence, Worcester and all Eastern Points. 


and “ New Hampshire’ leave New 
36, N. R., one block above Canal St.. 


r Roston. 


0. H. BRIGGS, G. P. A. 





AMERICAN FLUORIDE COMPANY, 


126 Liberty Street, New York. 


} 
Western Office, 73 & 75 W. Jackson Street, Chicago, Ill. 


WILL SEND YOU CIRCULAR AND SAMPLE. 








Blown Off 


This cannot happen to passengers 
where cars are equipped 
with the 


Wwoonrd 





(J.B s00DH Sole Agen! 


29 Broadway, New York. 


Manufactured by R. BLISS MFG. CO. 
PawrTucxer, R. I, 


Sectional view. 


the Cars, 


Rubber, Canvas, 


THOMSON’S 


SLOTTED RIVETS. 


Sectional view when set, 


The only rivet in the world that can be set 7 


without a machine. 


For fastening Belts, Straps and other articles made of Leather, 12 
Felt, Pasteboard, Sheet Iron or Wood. 


SIZES +;, v6» Yo, 1's, Ys, Ys, No. 9 Wire Gauge. 


| PLATFORM GATE, + 


1s, 1 16s 1s 


16 16 tf, tt, té, No. 6 Wire Gauge. 


JUDSON L. THOMSON MFG. CO., 


WALTHAM, MASS. 
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Malleable-lron, Cast-Irm, Woy STANLEY G. FLAGG & CO, ye ge OA 


Iron and Stee] Fittings Nineteenth St., Penna. Ave. and Hamilton 8t., Philadelphia, Pa. STEEL AIR-BRAKE FITTINGS. 


Guaranteed air-tight, threads full and 
sharp, made from templets to 
standard gauge. 


SPECIFY 


FLAGG STEEL FITTINGS 


FOR AIR-BRAKE CON NECTIONS 


FOR WROUGHT-IBRON PIPE. 
Keystone Soft-Metal Union. 


Ready for immediate use. Requires no 
washer. Can be made tight with but little 
pressure 








BILLINGS 
DROP FORGED FROM THE VERY BEST DOUBLE-ACTING RATCHET DRILLS. 


STEEL FOR THE PURPOSE. 






The entire satisfaction which these drills have given in the many years 


they have been before the public is a guarantee of their excellence. 


THE BILLINGS & SPENCER CO., 
HARTFORD, CONN. 





RAILROAD GAZETTE DIRECTORY CLASSIFIED ADVERTISEMENTS. 


Lecomoti ves (Continued geerwood Mfg. Co., 9% Lib’ty St., 


























, Chicago & Northwestern Sewer Pip Tanke (Cedar 
Cooke Loco. & Mach. Co.,Paterson, N.J Packin sbesto | Cale 0, Roek Isl. & Pacific Blac mer '& 1 Post, St. Louis, Mc G.I Burkhardt: s Sons, Philade ip yhia, Pa 
Dickson Mfc. Co., Scranton, Pa. aor Mfg. Co. N. Y. City Hk I R. D. Wood & Co., Philadelphia, Pa ' Fairbanks Morse & Co., Chicag 
G. L, Fowler, 53 Broadway, N.Y Pachiion moqalti iseeo -* Route Shafting | Tank Valves 
rs ima Machine Works, Lima, O U. 8. Metal A Packing Co. Phila. Ulinots Central. Wm aan &Co., Phila John N. Poage, Cincinnati, 0 
S. Males & Co., Cincinnati, Peckts ub Lehigh Valley R. R. si Taps and Dies 
x Y. Equipme ant Co.. 15 Wall St.. N. Y¥. mie Pack. Co. 14d.,15 Park Row Michigan Central. | An Signal Co., 3 Broadway, N.Y D. Saunders’ Sons, Yonkers, N. Y 
Pittsburgh Loco.& CarW’ks, Pittsburgb. Pai has Missouri Pacific Johnson R. R. Signal Co., Rahway, N.J.| Manning, Maxwell & Moore Lib 
H. K. Porter & Co,, Pittsburgh, Pa Andress Paint & Color Co., 15 Cortlandt New York Central & Hudson River. Kinsman Bi’k System Co., 143 LibertySt. | N.Y. 
Portiand Co., Portiand, Me street, } 4 New York, Lake Erie & Western Mozier Safety Signal Co.. Galion, O | Testing leboratory 
Richmond (Va.) Loco. & Mach. Works. F. W. Dev voe & Co., Fulton St. New York & New England R. Kk Nat. Switch & Sig Co., So.Bethiehem,.Pa Pitts. Testing Laboratory’Pittsburgh,Pa 
Rogers Loc. &Mach. Wks., Paterson, N.J ie Dixon Crucible Co. Jersey éity,8 x. J Pennsylvania, Union paws h & Signal Co., Pittsburgh | Telegraph Call-Bell System 
Schenectady (N. Y.) Loco. Works Nat. Paint Works, Wililamsport, Pa. Stonington Line. Skytigh | Electric Secret Service Co., N.Y. City 
Taite & Carlton, London, Eng Standard Paint Co., 2 Liberty St.. N. Y Railroad Pricting Min) ey oung, 809 No. St. Raltimore, M@ Gill-Alexander Electric Mfg. Co., Kan 
Wharton R. R. Switch Co.. Phila Pasente etcham & Co.. 277 Nassau St.. N. Y sear Shoveis and. Piews sas City, Mo. 
Lecomeotive Beiler Tubes. W. Dudley & Co., Washington, D. C. Railrende Building & Eauipping Juli Mfg. Co., Brooklyn Thermometers 
Allison Mfg. ( Philadelphia, Pa S.C Fitagerald, Washi ngton, D. C. . Breckinridge Cabell, 53 B’way Selid Staybolt Lrop Standard Therm. Co. Peabody Mass 
Lecomotive Finishia ¥ araioh Howson & Howson, 119 So. 4th St., Phila Ratiroad Supplies Falls Hollow Staybolt Co., Cuyaho Tie Plate and Bra 
Flood & Conklin, Newar Geo. P. Whittlesey, Washington,D. Bryant & Barbey, 79 Milk St., Boston.. Falls, © W. H. Phillips, Box me 'p hila 
Lecomotive Headlights Ppee hor-Breu Reginald Canning & Co.,115 B’way,N.Y.| Speed Recorders Tie Plates 
Adams & Westlake Co., Chicago 8. Reeves, Philad elphia. Fairbanks, Morse & Co. ‘Chie 0. er Speed Recorder Co., Chicag Q &C.Co., Chicago 
Nat. Elect. Headitight Co., Indianapolis. ! hor-Bronze Smelting Co., Phila, £. 8. Greeley & Co., 7 Dey St.. Y Spt er Shoulder Tie Plate Co., Philadeitphia,P 
Lecometives, second-Hand Pile Drivers fey ny KR. R. Signal Co., Rahway Nilworth, Porter & Co., Pittsburgh, P Track Tools 
Reginald Canning & Co., 115 B’way,N.Y. Bucyrus (O.) Steam Shovel & Dredge Co. A. 8. Males & Co., Cincinnati, ©. ¥. & C. Co.. Chicago Fairbanks, Morse & Co., Chicago 
A. 5. Males & Co., Cincinnati, O Industrial by ant es Cit ich N. Y. Equipment Co., 15 Wall St.,N. Y. orris Sellers & Co., Chicag Metcalf, Paul £ Co., Pitts berek Pa 
N. Y. Equipment Co., 15 Wall St., N. Y. Adgerwood Mfg. Co., %6 Liber Si. N.Y. y* > Peters & Co., London, England. Spri ngs Transfer Ta 
Lecemetive Staybelt Iron Vulcan [ron Works, Chicago \ -— Chic ago and N.Y arist Steel Co., Bridgeport, Conn Industrial W -- Bay City, Mich 
Falls Hollow Staybolt Co., Cuyahoga Pipe © utting & Threndiag | Mach. aes we A. Frerch Spring Co., Pittsburgh, Pa Turn Backles 
Falls, O D. Saunders’ Sons, Soupenn Bryant 7 Barbey 178 SummerSt., Boston. Pickering Spring Co., Philadelphia Cleveland (O.) City Forge & Iron (« 
Lubricateors Preumatic Feoundati —y Raliway Varnishes & Surfacers Chas, Scott Spring Co., Philadeiphia,Pa.| Turn Tables fer Katiways 
Detroit Lubricator Co., Detroit, Mich W. Frescoin, — Bidg., N. Y. Flood & Conklin, Newark, N. J. Stand Pipes Cofrode & Saylor,Philadeiphia, Pa 
Nathan Mfc. Co., 92 Liberty street, N. Y. Pertable Dril Ratchet Drills John N. Poage. Cincinnati, 0 Industrial Works, Bay City, Mich 
Machinists’ Tools Jas. T. Halsey Philadetphia, Pa Billings & Spencer Co., Hartford, Conn. King Bridge Co., Cleveland, 0 King Bridge Co., Cleveland, O 
Acme Machy. Co., Cleveland, 0 Frank Reed, Worcester, Mass. Sebuttier Mfg. a Chicag< She -¥ Veloc. Car Co., Three R rs A. 3. Males & Co., Cincinnat! 
Bement, Miles & Co., Philadelphia, Pa Stow Flexible Shaft Co., Phila., Pa. Redecing Valv ich. Passaic Rolling Mill Co., Paterson, N. J 
Billings &Spencer Co., Hartford, Conn Stow Mfg. Co., Binghamton, N. Y. s Regul Co. 80 Beverly St., Boston. | Staybeit Iron Wm. Sellers & Co., Phila. and N. ¥Y 
E. W. Bilas Co., Brooklyn, N.¥ ressed Steel ad Regulator Co.. Boston, Mass. Falls Hollow Staybolt ‘ Cuyahoga Shiffer Bridge Cu., Pittsburgh, Pa 
Brown & Sharpe Mfg. Co., Providence, Schoen Mfg. Co., Pittsburgh, Pa. Refined Ir Falls, 0. Valves 
Ferracute Machine Co., Bridgeton, N. J.| Pam Falis Hollow ‘Staybolt Co. Fuller Bros. Co.. N. ¥Y | Ashton Valve Co.. Ruston 
Gould & Eberhardt, Newark, N. J Fairbanks, M Morse & Co., Chicago Retriqgrater Cars B. M. Jones & Cu., Boston & N.Y Curtis Regulator Co., Boston, Maas 
Edw. Harrington, Son & Co., Phila Laidlaw & Dunn Co., Cincinnati 0 coast, Camden, N. J Steam Coupling Mason Regulator Co., Boston, Mass 
Hayes Tool Co., Portiand, Me = D. Wood & Co., Philade!phia. Pa. 80, & Pac. Refrigerator CarCo.,Chicago. Moran Fiex. Senna Joint Co., Louisville Ross Valve Co., Trey, N. Y 
Long & Alistatter Co., Hami#iton, 0 R. Worthington, 86 Liberty St., > r.| Refrigerating Machinery Ky. R. D. Woods & Co., Philadelphia, Pa 
Manning, Max. & Moore, 11) Liberty St., Radin! Ta ” rig. Machine Co., N.Y | Steam Dredges v eraiches 
Morse Tw.Dr.& Mach.Co.,N.Bed’d, Maas. J.T pean ly, Milton, Pa. Rivets, _ STotted Bucyrus (O.) St'm Shovel & Diedg o W. Devoe & Co.. Fulton street, N. Y 
Newark Mach. Tool Wka., Newark,N.J.| Ra Thomson Mfg. Co., Waltham, Mass. | Stee! Car Channels Fiood & Conklin, Newark, J 
Niles Tools Works, Hamilton, 0 Bethiebem Iron Co., 8 Broadway, N. Y. Road Scrapers Cambria Lron a Johnstown, Pa Murphy & Co., Newark, N. J. 
Pedrick & Ayer Philade iphia, Pa Cambria Iron Co.. Johnstown, Pa. Amer. Steel Scraper Co., Sidney, Stoct— Masher Edw. Smith & Co., Times Bidg., N. ¥ 
Geo. Place, 1) Broadway, N. Y Goo. A. ee = 42, Wall St. N.Y.| Reck Ballast and Reck Breakers B. ousse Co. 11 Oliver St., Boston. Ventilaters 
D. Saunders’ Sons, Yonkers, N. Y mphre ti) ie St., N.Y. Gates Lron Works, Chicago, Ill Steel cel Cansings Car Ventilator Co., Phila 
Wm. Sellers & Co., Philadelphia itinoks Ste Biel ¢ Con "Chicago Reck Drille 1 Castings © 0., Philad’a., Pa g. & C. Co., Chicago 
Stiles & Parker Press Co., Middletown <5 ales & Co., Cinctnnatt Ingersoll- Sergeant Rock Drill Co., N. Y. Rarebn Cast Co., Philad’a, Pa Washers and Rivets 
Conn uipment Co., 15 Wail St.,N. Y.| Rand Drill Co.. 23 Park Place, New York. Norristown Stee! Co., Norristown, Pa Fuller Bros.& Co a Greenwich 8t.,N.¥ 
Stow Flexible Shaft Co., Phila.. Pa Poamaie vania Steel Co.,2 Wall St, N. Y.| Rolling Steel Sbhatters Sharon Steel Castings Co., Sharon, Pa w ater Celamn 
Stow Mfg. ‘ Binghamton, N. ¥ Robinson & Orr, Pittsburgh, Pa Jas G. Wilson, 74 W. 23d St., New York. Solid Steel Co., Alliance. O Poage, ( sincinnatt 0 
Universal Radial Drill Co., Cincinnati A. 8. Whiton, 115 Broadway, N. Y. R eofing Pratt & Letchworth. Buffalo, \. Y Siete id V. Car Co.. Three Rivers, Mich 
Watson & Stillman, 210 E. 43d St., N. ¥ Rail Fastentngs Fast. Gran. Roofing Co., JerseyCity.N.J.| Steel Centre Piates Waterproof Insul. Papers 
Wharton R. R. Switch Co., Phila Cambria Lron Co., Johnstown, Pa Reofs Schoen Mfg. Co., Pittsburgh, ra Standard Paint Co., 2 Liberty St., N.¥ 
Maltleable [ron Castinas. Fisher Rail-Joint Works, Trenton, N. J Berlin Iron Bridge Co., E. Retin, Conn. | Steel and Iron Plates w ater Supply 
National Malleabic Castings Co., Cleve A. 8. Males & Co., Cincinnati King Bridge Co., Cleveland, ¢ Lukens Iron & Steel Co..Coatesville, Pa t. Croes, 13 William St., N.Y 
land Metcalf, Paul as Co., Pittsburgh, Pa Rollin - o Journal Bearings Wellman Iron & Steel Co., Thurlow, Pa w iow Sash Cor 
Mandrel Relled staybelt Iron National Lock W Jasher Co., Newark, ¥ J Mencely Bearing Co., W. Troy, N. Y Steel aud Steel Tires Samsou Cordage Works, Boston, Maas 
a als Holl w Staybolt Co., Cuyahoga N. ¥Y. Equipment Co., 15 Wall St., N.Y Rolling Steck te Lease Latrobe Steel Works, Latrobe. Pa Wire. [Insulated 
‘ Morris Sellers & Co., Chic: ai Oliver Adams, vad Liberty St., N. Y. Midvale Steel Co., Nicetown, Phila Okonite Co. (Ltd.), N. ¥ 
Mining Mac acaery riper an, Philadelphia, Pa. Reyer. Beltin Thos. Prosser & Son, 15 Gold St,, N. Y Wire Repe 
Lidgerwe % Liberty St..N.Y Rail Je a Pack Oo.,Lta. 315 Park Row. Standard Steet Works. Philadelphia. Pa Trenton Iron Co., Trenton, N. J 
Union iron we = ‘San Francisco Cont. AT joint Co.of Amer. a" «KN. P * 3. Rubbe r Co. Warren St. Switches and Switch Stands We ood bs! erking Machine ry 
Nut Locks Eno Rall Joint Co . Newark, Safety Vaive Alleatown Rolling Mili, Allentown, Pa y & Orton Co., Philadelphia, Pa 
Amer. Washer & Mtg: Co., Newark, N. J Fisher Rail Joint Works, ow N. J. Ashton Valve Co. Boston, Mass. Barnum & Richardson Mfg.Co.,Chicago ey Co., Cincinnati, O 
Metcalf, Paul & Co., Pittsburgh, Pa A. 5. Males & Co., Cincinnati, O. Saw Mills Elliott Frog & Switch Co.,F.St. Louis, [1) J. A. Fay & Co., Cincinnati, 0, 
National Lock Washer Co., Newark McConway & Toriey Co., Aen ay Pa. Richmond (Va.) Loco, & Mach. Wks. Johnston R. R. Frog & Switch Co Greenlee Bros. & Co., Chicago 
Ruffner & Dunn, Philade Ipbic a, Pa Pennsylvania Steel Co., Steelton, Pa Scheol«, Technical Kelsey R. R Signal Co., Florenve , Mass John A. White Co., Dover, 8 
Standard Nut Lock Co., N Q. & C. Co., Chicago, IL Rensselaer Polytechnic Inst.,Troy, N.Y. Nat. Switch & Sig. Co., So.Bethlehem,Pa | Wrecking Cars 
ol Ruilread and Transp. Lines Secend-Hand Kelling Seoe ke Pennsy!vania Steel Co., Stee iton, P 2 Bucyrus Steam Shovel & Dredge 
Signal Oil Works, Litd.,Franklin, Pa Big Four. A. 5. Males & Co.. Cincinnati. | Ramapo Iron = or ae Bucyrus, O. 
Ol Cans Boston & Albany. Second Hand Steel _ } Sheffield Veloc. Co ree ; heen Industrial Works, Bay City, Mich 
adams & Westlake Co., Chicag« Catcago & Alton. H Perry & Co., Providence, R. I , Mich. W reaches 
Ore Handling Mac hine ry. Chicago, Burlington & Quincy. i Re Aha Union Switch & Sig. Co., Pittsburgh, Pa Billings & Spencer Co., Hartford, Conn 
King Bridge ‘ Cleveland, ‘ Chicago, Milwaukee & St. Pani. | J.J. R. Croes, 13 William St., N. Y. Weir Frog Co., Cincinnati, O Rhode Island Tool Co., Providence,R. |! 





HeNRY U FRANKEL, 


gLE PISTON. -NO HOSE. Us7ss xe JOIN 
ALL MErvERS® CouPLiNG nosertncs.. FLEXIBLE BALL Smits 


THE AMERIGAN WASHER & MANUFACTURING CO., 


13 & 15 RAILROAD PLACE, NEWARK, N. J. 


EDWIN W. HINE, President. L. L. STURGES, Secretary and Treasurer. H. 


RB 
, ‘Pe yess FLEXIBLE STEAM JOINT CO. 








A. HARVEY, Vice-President. 


THE AMERICAN “HARVEY RIBBED” NUT LOCK. 


A Resilient Spiral Spring Washer with Rachet-Shaped Teeth. 








Patented. 


The American Harvey No. 1 Nut Lock, 
a resilient spring w asher with chisel cutting 
edges. Patented. Temperedi n oil. 

















pe the unexcelled spring quality it (being tempered in oil) is the tangeutial cutting or ratchet 

se —_ _™ a one all ordinary at oes when the nut is set iowa these ribs are embedded in both fish plate and under face fant to such 

ee eee. , ateve pee made of extent that a removal of the nut y oe (and it can only be done with force) will show annular grooves plowed on surface o oth ont and 
sprin 


th tl zy used 
either pgnnd or square steel. ‘Tempered in Aen me oF mg age Bd oR node nha b ne Goeet of either nut or bolt, both of which, together with the mut lock, ogn he ags ip 


it cut thread of nut or bolt, 


egnacsnanaeney 4W0 ORDERS SOLICITED. sammie s FURNISHED FREE OW APPLICATION 4N0 SENT TD ANY ADDFESS. 
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es "J. ye FAY & CcO., ay BEMENT, MILES & Co. 


apa Saal PHILADELPHIA, PA., . 
Car, Locomotive and Railway Shops —BUILDERS OF— 
: METAL-WORKING 


¢ ¢ @ 


Complete Equipments M ACHINE TOOLS 


For Railroad Shops, Locomotive 
and Car Builders achine om, 
Steam Forges, Ship Yards, Boi 


woop Shops, Bridge Works, etc. 
r Steam Hammers for Working 


Iron or Steel. 


WORKING NEW YORK OFFICE, EQUITABLE BUILDING. — 
GEORGE PLACE, Agent. ——— 
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é 4 
) MACHINERY, 
No. 3 New Improved Hollow Chisel Car Morticor. °* © 8 , = ss _ wa ~ , 
| —AWARDED— Catalogues and > vo. = 
} "Grand Prt,” Universal Exposition, Pans, 1669. ea a Furnishea ae) 4 OFLU IAL 
B 4 GOLD AND SILVER MEDALS AT ; _ > r 4 
Chicago Railway Exposition of 1883. upon Application. ee eo Waelelsm’ ae) -1/4l\le 
) ae Bee alia ~ MACHINERY | 


SEND FOR DESCRIPTION OF OUR NEW 





















Bg seme Sine ting trom 4. to 61m. diam CAR MORTISERS AND FOUR SPINDLE 
Also, SEPARATE Heaps and Dries. — ALTOMAT C car GAINER BORING MACHINE 
DOUBLE CUT-OFF MACHINE 


MORSE ge om On Vener 


TWIST DRILL & MACHINE CO 
ag vaiecs” 


MANUFACTURERS OF 
Patent Machine Relieved Nut and 

Double, Single, 
Angle-Bar, Gang, 








Hand Taps, 
Suitable for use in Railroad, Car and Loco- 





: 7, > w 
“Ge motive shops. We keep in stock a Bolen, Spacing’ 
nn full line of U. 8. or Franklin-Insti- Belt” and. Steam: 
%», tute Standard Taps; also, y sven 
2, z, : : 
& Mey and Whitworth Threads ay 
"ep Say, Mey, also Pipe Taps, Pipe _ 


Reamers and Pipes Over 000 Giees. 


Stocks, Dies, and 
Bushing 





Send for New Cad (ES 


teen an 





Large Special * PUNCHES” and “SHEARERS” 
for Bridge and CGirder Work, Iron 
Buildings, etc., etc. 


"i 
MANNING, MAXWELL & MOORE, ~ » 


te 

80LE SKLLING AGENTS, %, 

lll LIBERTY STREET "ey 
NEW YORK. 


Morse Twist Drill & Mch. Co. Apes 


Established 1864. New Bedford, Mass. ia 
li 


~re 


ee er eee Se ae 





Foot Screw and Drop. Also Cutting, 
Punching, Forming, Shearing, 
Embossing, Coining 
and Drawing 











Manufacturers of D ri | | s 





Beach for Metal or Wood, 
Chucks, Reamers, ‘ 
a8 Cutters, 
Taps, 


Drill 
Crinding 
Machines, 
and Special Tools. 





Dies, 
OF ALL SIZES AND KINDS, 


=, D DRAWING PRESSES an DIES 


For Lanterns, Lamps, Tinware, 


a nacre 








CATALOGUES MAILED ON REQUEST 


BERRY & ORTON Co., 


& ATLANTIC WORKS, 





6 aE Pe 








Brass Goods, etc. 


Wood. for Sheet and Bar Metals, 


iwenty-Second above Arch St., PHILADELPHIA, PA. FERR ACUTE MV ACHINE HI | 
Designers and Manufacturers of lb | 

Machinery BRIDGETON, N. J., U.8. A, , 

for Working Manufacturers of all kinds of Presses, Dies and other Tools 





* Car Builders’ Tools a Specialty, 


Please Send for their Illustrated Price Lists, describing 150 
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PATENT CENTRIFUGAL 





PED ErICrks. 


and carefully made and has steel arbor 


oiling. This machine is made either single or double, as preferred. 


GRINDING MACHINES. 


This cut shows our Gouge and Cutter Grinder. It is designed for grinding inside gouges, cutters and 
tools having concave cutting edges, and will grind all such tools to a true are of a circle within its 
limits. It will be found more serviceable and effective than a whole gang of wheels mounted in the 


ordinary way. It supplies itself continuously with an abundant amount of water. It is thoroughly 


with removable bronze bushings for boxes, which are self- 


This machine is very valuable 


for grinding, molding and shaping machine eutters used in car shops and planing mills. It is 


guaranteed to do accurate work without drawing of .temper. 


Zi AYER, 


(O01 and 1003 HAMILTON STREET, PHILADELPHIA, PA. 








E. W. BLISS CO. Lit 


New Revised Edition or 


6 ADAMS STREET, BROOKLYN, WN. 1. | GAR-BUILDERS’ DICTIONARY, 


OWNERS ALSO OF Price, $3 a copy. 


ers EBERHARDT’S 
, Gtiles & Parker PATENT STANDARD DRILL PRESS. 


; 





™> 


Press C0. 
Presses, 
Drop Hammers, 
; — Shears, 
Punches. 


ALSO 


3 Dies and Tools 


FOR 


Lamps, Brass 
° ° DUPLEX DRILL, 25, 32, 37, 43, 48, 82 in. sizes 
Trimmings, | GOULD & EBERHARDT, 


ETC. | Near Market St. Depot, 
Newark, N. .F. 














THE CHAPMAN JACK 


Always Lubricated and Realy forUse| ™ 


SCREW PROTECTED FROM DIRT AND RUST. 


The Most Powerfal Jack in the Market. 


Common jacks are frequently destroyed in 
efforts to make them work quickly after the acrews 
are set with rust and dirt. This consideration 
alone makes the Chapman Jack the most economi- 
cal one to purchase. 

These Jacks are fitted up in the best manner, 
great care being taken to obtain) the best propor- 
tions so as to avoid surplus weight in any part, and 
all in all they are the lightest, most powerful, 
convenient and useful screw iack in the market. 


THE CHAPMAN JACK 60., 
CLEVELAND, O. 

RICHARD DUDGEON,| TANGYE’S 

MH eeand Pasewe ot” | HYDRAULIC UFTING JACK. 

{Improves Hydraulic Sure cs pemand in eay 

JACKS.' eo 























direction. The lever is 
for aes it up, the 
key lowers and stops it 
at any point, when it is 
again ready for liftin 

saving time and troub e 







PUNCHES, 
BOILER- 
TU BE EXPANDERS AND 
DIRKCT-ACTING 
Steam Hammers. 
Cc ——7 ations by letter will 
eive prompt attention. 
_ ke for Pressing on Car 
= Wheels or Crank Pins made 
to order 


Various sizes made, 
trom 4 tons to 200 tons, 





Hydraulic Tools for Railroads 


IMPROVED CAR WHEEL 
PRESSES, 


Both Hand and Belt Power. 


Hydraulic Jacks. 


From 4 to 150 Tons Capacity. 


Hydraulic Crank-Pin Presses 


For forcing out Crank-Pins. 





_——_ 


HYDRAULIC VALVES, GAUGES, FITTINGS, Etc. 
Piston-Rod Extractors, for starting Piston Kods from Cross-heads 


LET US KNOW YOUR REQUIREMENTS. 


WATSON & STILLMAN, Mfrs., 204, 206, 208 & 210 E. 43d St.,W. Y. 





“HANDLING RAILWAY SUPPLIES.” 


An exhaustive treatise on the purchase, receipt, inspection, storage, disbursement and use 
of railway material. Also a pamphlet on the 


“REQUISITIONS OF RAILWAYS,” 


Embracing rules and regulations intended to prevent excessive purchases or the accumulation 
of undue stores either at a shop or upon a line as a whole. These books do not treat of accounts, 
but of the principles that must be observed by a company in order to prevent improper prax 
tice, extravagance and waste in its materia! accounts. 

soncaboobdoocsbce $2.50 


The book and pamphiet............ pée 
By MARSHALL M. KIRKMAN. 





Published and for Sale by THE RAILROAD GAZETTE, 73 Broadway, N. ¥. 





ic STEEL GASTINGS © 
and Eureka i oa 





Address 
Eureka Cast Stee/ 
Company, 
CHESTER, PA 
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THE FIELD FEED-WATER PORIE 


This device will not successfully 
handle all waters, but there are 
none that it will not- improve. Ina 
large majority it will demonstrate 
great economy. 


This water purifier is now in use 
and on trial on the following railroads: 
Wisconsin Central. 
Great Northern. 
Northern Pacific. 
The apparatus can be made at rail- Atchison, Topeka & Santa Fe. 


road shops at small expense. Baltimore & Ohio. 





A trial is solicited at our expense. We refer to each of them. 


Cut showing Purifier Applied to Locomotive. 


Office: 184 Van Buren Street. CHICAGO, ILL. Factory: 43d St. & Stewart Ave. 


Excelsior Automatic Nut-Lock and Fish Plate Spring 


These Nut Locks have been adopted by the New England Road-Masters, 
in Conventions held at Hartford, Conn., Oct. 19 and 20, 1887, and 
Boston, Mass., Aug. 15 and 16, 1888, as the best 
Nut Locks known. 


Sample lots furnished for trial, free of expense, by forwarding the distance 
between centres of fish-plate bolts. Correspondence and orders solicited. 


RUFFNER & DUNN. 


Patentees and Sole Mfrs., SCHUYLKILL FALLS, Philadelphia, Pa. 


‘CHICAGO SPLICE BAR MILL. 


some et. Wiorris Sellers & Go., 1: 


MANUFACTURERS OF THE 


New “GREER” Railroad Track Spike and the Celebrated “SAMSON” Bar, 


Fourteen years’ unexampled success has demonstrated the fact that under all varieties of Railroad Service they wil! prevent “ low joints,’ battered rail 
cods, and in a remarkable degree withstand the test of breakage. More than 10,000,000 Harsin use on 160 different Ralltroads, 
of track. 








Single Nut Lock, 








! guivalent to 34,240 miles 











The “ Greer” Baliroad Track Spike is the latest and best spike « fered to the Railroaa managements of this country and Great Brita. Indestructible, 
4 holding power ot from one to two tons more per spike than any 5 9-16 spike. Automatically sharpened to chisel edge, it cuts; does not tear the wood 
fiber. Hand packed in kegs-—every spike perfect. Particularly adapted tor use on Bridges, Tresties, Frogs, Crossings and Switches. SEND FOR TESTS AND 
PHOTOGRAPHS. 





i. B EF. PEHEINCKE, President and General Manayer. 


THE NATIONAL ELECTRIC HEADLIGHT COMPANY, 


INDIANAPOLIS, IND. 


The only povert) headlight for locomotives that has stood the test of extensive use 
The National Electric Headlight is now in operation on ten roads, among which are: the Vandalia, the Cincinnati, Hamilton & 


: } Dayton: the Indianapolis, Decatur & Western 
n° Queen & Crescent Koute, the Monon, and the Cnicago & Eastern Lilinois. 


Every engineman who has been behind one of these lights is enthusiastic in its praise. 





‘The National Electric Headlight is advantageously used on passenger re freight trains, on double and single track. 
Lo stop a train, even when running at the highest rate of speed An object like a 
rounding a curve lights up the surrounding country to such an extent that there is little possiblity of a collision, 
ahead to enable him to prevent colli-ions and derailments. 

The National Electric Headlight is an arc light of 2,000 candle power, placed in an ordinary case of the usual style, 
immediately behind the tight, which is supplied with steam by a pipe from the cab. 
laron, as desired Three years unvarying success in use. Send for detailed testimony, full description an terms, Trial headlights furnished. 


It renders any obstacle plainly visible at sufficient distance 
horse or a cow can be seen half a mile, and a car or a Jarger object can be seen one mile or more. An engine 
In ot her words, it makes daylight for the engineman for sufficient distance 


with the ordinary reflector. It is run by a small dynamo placed 
The engineman from his seat can inst antly shut off or 'urn on the steam, and thus extinguish or relight the 





American Practice in Block Sigualig| +e. EXPENSE, 


With Descriptions and Drawings of the Different Systems in Use on Railroads | 
in the United States. AND 


This isa handsomely p-inte4, elegantly bound volume, 74 in. x 9in. It describes clearly | 
bo = Block System, Sinzle Track Blocking Sykes’ System, Automatic Clock work tak MEMORANDUM ACCOUNT BOOK. 
ircult Signals and the Electro-Pneumatic Track Circuit System. SSIGNED AN XYOPYRIGHTE rE 4 TES 
It contains , slaborately illustrated descriptions of the systems in use on the Pennsylvania | Ae eR rn 
eaten ai te tae ae ane oe R iS aan Ae oads, and c ft Blk engravings and des A pocket memorandum book with rubber-tipped pencil attached. with calendar and 68 
tetnstan® tee af tus iaslenisedl Wonca: z - © K or ems ti douche k’s Automatic Sys | + 5st conveniently arranged for the engineer or fireman to keep his own daily record o time 
Hall Train Order Signal. phore, Koyl's Parabolic Semaphore and the Stewart | and miles run. rate and amount earneJ: also for individual e xpense account each aoe ano 
The book is desigaed to make the methods of block signaling clearly understood and to | -2" agg pte ee ete et Pepe Sy es 
$10 ¥ the present develop ment of the art oa American railroads, = ment, It laste one year. and every engineer and fireman should have one. Price, 00 cents each; 


20.00 for fifty copies, or $35.00 a hundred. An agent wanted on each road. 
PRICE. 82.0%. PURLIGHED AND FOR SALE BY 


Poblished and For Sale by The Railroad Gazette, 73 Broaiway, New York, /THE RAILROAD GAZETTE, + + 78 Broadway, New York, 
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STEEL SURFACE CATTL 


—MANUFACTURED BY—— 


<a <<a a \ BI ySH CATTLE = GUARD ¢ Vo. ATS ics w 


AACAMA ZOD, MICH. 
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For Testimonials, Prices, Etc., Address 


BUSH CATTLE GUARD CoO.. Kalamazoo, Mich.) 


















RAILROAD GAZETTE. xi 
E UA HOISTING ENCINES. 
Of any Power and Style, SINGLE 
AND DOU BLE CYLINDER, 
ith improved patent ftrictio n 
pte especialiy sdapted for all 
classes of work, Bingle and 
Double lbrum, friction and direct 
geared, link motion MINING En- 
\ gines, Four, six and eight spool, 
lock elateh, f pre 
N ing BKI pa Kk 
lia ® ERECTING En 
od z - gir Double eytir 
/p ve SO | fh z } = _— OOn 
€>P Gp, , od BUILDING and 
7 m | PILE DRIVING 
/ o Engines, out k motion, fri stion ge rare dt _ HOIST- 
a we bs Powerful « omp« and friction 
fi sd reared QUARRY Engit es. wiTHl Die WITHOUT 
i, Cc ry ILERS, Any amount of erent given 
Puysial af Kstablishe ~d 1870, 
f- < J. 8. MUNDY, 20-34 Prospect St. Newark N. J. 
= | INK DELT MACHINERY UO. 
i ; 
| CHICAGO, ILL.., 


& MANUFACTURERS OF IMPROVED 


FREIGHT AND COAL 


HANDLING MACHINERY. 





PIT SY BAe GUARD. 


ALL STEDRL. 


Weight ef Guards: Single Track, 508 Ibs. ;: 
Deuble Track, 1,206 Ibs. 





THIS IS NO LONCER AN EXPERIMENT. 
They have been in use for mo.e than two years. The demand for them is rapidly increasing. 


MERRILL-STEVENS MFC. CO., - Niles, Mica 








“KALAMAZOO ” 


NEW STEEL SURFACE CATTLE GUARD. 


THE MOST EFFECTIVE STOCK TURNER IN THE MARKET. 
NO NEW TIES OR EXCAVATING REQUIRED. 


PRICE ONLY 820 OO. 








KALAMAZOO R.R. VELOCIPEDE & CAR CO. 


BRAUAMAZOO, Mice. 





ESTABLISHED 184vU. 


GEO. J. BURKHARDT’S SONS 


(Successors to GEO. J. BURKHARDT & CO. 
Factory: 
NORTH BROAD, BELOW OAMBRIA 8T 
Near Germantown Junction Station, 
Pennsylvania Railroad. 


Down Town Office. 
NO. 240 CHESTNUT sST., 
PhMadelphia, Pa. 


CEDAR TANKS 


FOR WATER STATIONS, 
From 1,000 to 100000 Gallons Oanacity | 








A long experience has shown that) 
CEDAR is the best material for Water 
Tanks, being more than twice as dur- 
able as Pine, and can be furnished by 
us at about the same cost. 











We use the “ Dancan” Steel Stay-Guard and the “ Austra F 
Contractors and Buiid BRAILLWAY FENCES, TELE- 
ar ey OUSE, ers ofallkindsot GRAPH and TELEPHONE LUNES. 
1159 The Rookery, CHICAGO. 








WEW ERA GRADER, DITCHER AND RAILROAD BUILDER. — 


Excavates canals at a cost of 2 cents per cubic yard, moving 1,000 to 1, 500 cubic yards in 10 
hours with six teams and three men. fill make a canal 80 feet wide and 8 feet deep. Builds, 
remev-s and cuts down hills by loading 600 to 800 wagons of 1% yards each in 10 hours at 2% cents 
eack. @ Suilds oe embankments or country turnpikes for one-quarter the cost of any other appli- 
oe We aL + —- ge fT te. ok. Buck Scrapers, Wheel and Drag Scrapers, 


* eee D. © ADETIN MPG. O6., Caicage, UD 


IMPROVED ENGINE SPRINGS 


EVERY SPRING GUARANTEED. 





SEND FOR ILLUSIRATED CIRCULAR. 


CHARLES SCOTT SPRING COMPANY 
PHILADELPHIA, 
045 Rookery, Chicago, IIL. Southern Hotel, St. Louis 


“ee A WHITNEY & SONS OU" 





‘CHILLED WHEELS for ENGINES and CARS, 


Cast in the water Contracting Chill and Warranted Smooth 
and Round Without Grinding. 
STEEL TIRED WHEELS WITH CAST IRON CENTRES. 
** Spoke or Plate Pattern.” 





sCHOEN’s 
PATENT 





Western Office: 314 Phenix 


ScHoen Manuracturinc Co., 


MANUFACTURERS OF 


Articles in PRESSED STEEL for Railways 
stake Poemets | Made {0 Interchange with 
PITTSBURGH, PFPA. 


Pressed Steel 
Centre Pilates 


any Standard. 


Building, Chicago, Ill. 
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ENGINEERING CO 
_ NICETOWN 
PHILA 
49 DEY ST.. 
‘ NEW YORK 
Elevators, Conveyors, Manila Rope Power Transmission Machivery, Ewart Detachable Link Belting Dodge 


Chain, Howe Chain, ete, 


Western Connection: LINK-BELT MACHINERY CO., Chicago, Ill. 


ir 


(THE CLEVELAND FROG & CROSSING CO. 


MANUFACTURERS OF LUCAS’ PATENT STEEL FILLED 


| —FROGS AND CROSSINGS.— 









| Switeh Stands and Track supplies in General 
GEO. C. LUCAS, Gen. Man. 


IMPROVED SPRING RAIL FROGS, 





= L 
Improved Street Railroad Crossings, Split Switches, 
i 


N. FP, BOWLER, President. 
Office, 14 Winter St., Cleveland, 0. 





GATES ROCK AND ORE BREAKER 


Number Sold in 1891 Excels All Former 


Records. a 


We Beg to Announce the Following Specialties for 1892: 


A New Fine Crusher to Supplant 


2,500 
in Use, ' 


Improved Cornish Rolls. 
Grinding Pans, Stamp M 


NEW YORK, (36 Liberty St. 


A New Dry Ore Concentrator—the Card. 


A New Wet Ore Concentrator. 
Simple and Effective 


All Mining Machinery. 


GATES IRON WORKS, 


50a S. Clinton St., CHICAGO. 


BOSTON, 237 Franklin St. ‘ 
LONDON, ENC., 73a Queen Victoria St. 


Rolls. 


ills, Driers, 






pow Mode, 


3 Sprinc CrusHER 
FOR 





ESTABLISHED 1820. 


PATENT TRANSITS 
Y OUNG & SONS, = ; 

Earned by the Bell Telephone Patent in 1891 

Engineering Instrumeat Makers, | Your invention may be valuable. You should 

43 Norte SsvenTse STREET, pagsest it by patent. Address for full and in 
Philadelphia telligent advice. free of charge | 
W. W. DUDLEY & CO., 

Tapes, Chains, Draughting In- Solicitors of Patents, 

struments. Catalogues on appli-| Pacific Bldg., 622 F St. N. W.. | 
ration Mention this paper. Washington, D.C. | 








HAYES TUBE EXPANDER. | Charles Paine & Sons! 


Consulting and Civil Engineers, 


Preliminary Surveys, 
Location, 
Construction, 
Equipment, 

Water Supply. 





TRIPLE EXPANSION 


71 Broadway, New York City. 
BY ROLLER PROCESS 


a | 
Makes the Best Setting. : “ 
Recommended by U. 8. Government. 0a S a Yards 
es Sy 
HAYES TOOL Co., 


Electric Appliances. 
41 & 43 CROSS ST. 
PORTLAND. MAINE. 








Improvement of Villages and Estates. 








BOOKS THAT SHOULD BE IN THE 
HANDS OF EVERY RAILROAD MAN: 


Catechism of the Locometive, by Forney. 
Train Wire, by Anderson. 
Block. Signaling, by Adams. 


— ADDRESS— 


RAILROAD GAZETTE, 73 Broadway, New York. 


TABLES OF AREAS 


—OF— 


kight-Angled Triangles 


(Slopes of 34:1 to 4:1), 














By JNO. McGEE, C. E. 


Prepared to facilitate calculations of end areas of prismoids of earthwork where the lat- 
eral slope is irregular. KEconomizes labor and insures accuracy. 
FLEXIBLE COVER. PRICE, 25 CENTS, 
THE RAILROAD GAZETTH, 
73 BROADWAY, NEW YORK. 





NEW REVISED, ENLARGED EDITION OF 


ree TRAIN vvihn=E 


A discussion of the sclence of train dispatching. By J. A. ANDERSON, of the Penn 
sylvania Railroad, with an introduction by B. B. ApaMs, Jr., of the Railroad Gazette 
L52jpages (5 x 7\ in.) Price $1.25. 

rhe tirst eight chapters are discussions of the general principles, and treat of: Train Dis- 
patching, the Dispatcher, the Operator, the Order (with photographic illustrations of very 
good and very bad manuscripts), the Manifold, the Record, the Train-Order Signal, the Trans 
mission Chapter Nine contains the standard code of rules for the movement of trains by 
telegraphic orders, with comments on each rule, giving valuable practical advice as to its ap- 
plication in special cases, and making its purpose and necessity clear. Chapter Ten contains 
the standard forms of train orders, and the remaining chapters treat of rules as to rights of 
track, numbering switches, etc. The book is complete and exhaustive as a practical hand- 
book and course of instruction for an inexperienced operator, and there are few superintend 
ents or dispatchers who per not learn much from Mr. Anderson’s long experience in this 
department. He is probably the best authority in the world on train dispatching. 


$40,000,000 | 







X 





We are making a Specialty 
of the Preparation, “Design and Printing of 
Fine Trade Catalogues. 
Samples and Estimates upon Application, 
H. ‘B. Prindle & Co. 
522 Exchange Building, Boston, Mass 








TNE BOYER 
Railway Speed Recorder 





The only Recorder made that gives a 
chart of the run that can be read at 
sight, and has a DIAL INDICATOR carried 
into the CAB so Engineer can see at a 
glance, any time, what speed he is run- 


ning. 


Boyer Railway Speed Recorder Co, 


244 DICKSON ST., 





Published and for Sale by THE RAILROAD GAZETTE, 73 Broadway, New York. 


St. Louis, Mo., U. S. A 





BUSY MEN 


will travel via the route that gives them 
the best service. What can equal the 
splendid time made by the Chicago, 
Rock Island & Pacific Ry. in a trip from 
Chicago to Denver, Just think! You 
an 
ey -T a al 


Rock sian 


QOUTE 


can leave Chicago on the 
Great Rock Island Route, 
Big 5, at 10 p. m., and 





arrive at Denver at 7:40 a. 
m., second morning. This 
takes you away from 
business but one day to 
make this eleven hundred 


mile journey. You have a full day in 


Denver, and leaving on the 


Worla’s Fair Special, 
the “ Rock Island” No, 6, at 8.10 p. m., 
arrive at Chicago at 7:45 a. m., second 
morning. This takes you from business 
for the whole trip but three days, and 
you have had 

One Whole Day at Denver. 
liemember this when figuring on a trip West. 


JOHN SEBASTIAN, 
Gen, Ticket and Pass, Agt., 


Chicago, Ill, 
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Published Kvery Friday at 
73 Broadway, N. WY. 


64.20 rer Year TO UniTep Stratus anp CanaDa. 
6.08 “ “ “ Foreign COUNTRIES. 


Express money orders, or drafts, or P.O. orders 
or registered letters should he made to the order 
of the RarLeoap GaZRgTrTeE. 





EMPLOYMENT. 


\ . ANTED ONE MORE GOOD 
bridge draftsman. Apply to The Ber- 
lin Lron Bridge Co., East Berlin, Conn. 


\ TANTED—A DRAFTSMAN FA- 
miliar with car works. 
WELLS & FRENCH OU., 





Chicago, Hl. 


EMPLOYED BY 


company as railroad 





YOUNG MAN, 


4 larg* insurance 


clerk, desires a position with some railroad | 


ympany as insurance or loss clerk. Address, 
J. 


* care Railroad Gazette 


Address | 


peeerevenRemneefiein Lee, cT\ jON 
Brivers. 
AN Crys 


Engineering Employment Bureau, 
8 GRANGER BLOOK, SYRACUSE, N. Y., 


Furnishes Empioyers with Engineers, Su- 
perintendents, Chemists and 
Draftsmen. 

Large number of reliable men constantly on 
file. Prompt—Honest— Experienced. 

No Charge to Employers. 


SECOND HAND STEBL RAILS. 


1,000 tons 60-Ib. section, fit for relaying. Also 
Old Rails for Builders’ and Contractors’ use, 
in quantities to suit. For sale by 


\WM. H. PERRY & CO., 
PROVIDENCE, R. | 


SPLicE Bars, TRACK 


MOTIVES AND CARS OF 
BOLTS AND NUTS, 
R. R. SPIKES. 


ALL Kinps 
Paces, CROSSINGS, 
D Fix 


fencer AT SHOBMAKER, 
israsestimascax Railroad Supplies 




















ATA BLAST FURNACE Wnovour Inon TuRs- 


\ ANTED 

in the country, a young civil engineer 
familiar with the use of instruments and a 
good draughtsman. Apply, giving experience, 
references and salary expected, to WILLIAM 
M POTTS, Wyebrooke, Chester County, 
Penna. 


A N ENGINEER OF 25 YEARS’ EX- 
i perience, 15 years with several impor- 
tant railroads in the United States, 10 years in 
South America as chief engineer and man- 
ger, supe rinter nded labor of construction for 
account of company, purchased materials, 
and operated roads, desires an engagement as 
engineer or supe rintendent of construction | 
with a railroad contractor. Recommended | 
by last and former employers. Address “EN 
GINEER 
Chambers stree 











New York City 





WANTED AND FOR SALE. 
FOR SALE, 





We own and offer for sale 100 tons of selected 
second-hand 52-)b. steel rails for prompt ship- 
ment Rails can be inspected at Pittsburgh 
Price quoted on applicatic 


ROBINSON & ORR, 
419 Wood St. Pittsburgh, Pa 


car , Ric hmond Cedar Works, 107 | 


BUCKLES, LINKS AND 
PINs AND CaR 
COUPLERS. 


weouterece tees” and Equipment. 


(New and Second Hand.) 
Bar [RON AND STEEL, 
SHEET [KON AND STEEL, 146 BROADWAY, 
CORRUGATED LROX NEW YORK 
STEAM SHOVELS, 
BAL Last UNLOADERS, 
| AND STEAM CRANES. 


BEAMS, CHANNELS, ANGLES 
TEES AND ODD SECTIONS 


VAILE & YOUNG'S 


‘Patent Metallic Skylights, 


Without Putty. 

Construction 
adapted to all 
forms and styles of 
Skylights Thou- 
sands of feet in use 
have proved its su- 
eriority. Particu- 
arly adapted for 
Depots, Mills, Fac 
tories, etec., where 
large and continu- 
ous lights are re- 











quired. Send for 
" Illustrated Cata- 
HALF Size. logue. 





216 N. Calwert St., Baltimore, Md. 





FOR S41. Es. 





For immediate delivery, a number of 

Standard Gauge Locomotives, 
Now in use on No rthern Pacific Railroad. 
ji 22 inches, 15 = 24 inches. 
le 22 inches, 16 « 24 inches, 
Weight, 59,00) to 72,000 pounds 
Two Narrow Cauge, 6-wheel 

Locomotives, 
Cylinders, 12 18 and 12 24 inches, 
W eight, 48,000 to 74,000 pounds 
FULL DESCRIPTION 


Cylinders 


Also Saddie Tank Engines, 
Cylinders, 10 X14 inches. Weight, 26,000 pounds. 
Several Forney Type Engines, 

Cylinders, 10 x 14 inches, 
Weight, 33,000 to 36,000 pounds. 


For New York Delivery. 

47 Steel Bails, Fastenings and All 
Classes of New and Second-hand 
Equipment. 

ON APPLICATION. 


CEO. A. EVANS, 18 Wall St., New York 





poor SALE—ONE LIDGERWOOD 

double #4 xX 10 double drum; one Lid- 
gerwood double 7 10 double drum; one | 
Lidgerwood double 644 8 single drum; one 
Mundy duuble 6% 12 double drum; one 


Mundy double x 12 single drum: three pile | 
drivers | and hammers, three steam dredges, | 





three hovels, 3 ft locomotive 
rails. tools, Carson trenc h dhomer, 
derricks, scows, two and four million gallon 
pumps, boilers yllers tanks, all sizes; 
scrapers, 4 and 10-in. pipe, compressors, crus sh- 
ers; engines, all sizes, W. 5. MIDDLE TON, 


2 John street, New York. 


FOR SALE. 


One combination passenger and baggage car 
and two passenger coaches—standard gauge; 
equipped with Wes inghouse brakes; nearly 
new; immediate delivery 

Ray tag ursion cars, seating 85, for sale 

ta bargain. 


HUMPHREYS SAYCE, | 


10 WALL ST., NEW YORK. 


BOILER MAKERS TOOLS} 


FOR SALE. 


One 93-in. Hydraulic Riveting Machine, with 
wrought iron stake, 70 tons pressure on the 
rivet, with pressure Pump and Acc yt ooX 

One 16-ton Traveling Crane, Bridge 24 ft. 
tween centre of rails by 20 ft., 
by power, two speeds, 3 and 8 ft. per minute, 











controlled by four levers placed alongside | 


hiveting Machine. 

One Power Punching Machine, will punch 
144 in. in Lin. iron, 30 in. from edge of plate. 

One Power Shearing Machine from same 
patterns, with same strength as the Punch. 

One Plate Planing Machine, to plane 16 ft. 
long, without shifting, provided with special 

table to receive firebox fronts, overhanging 
housings, clamping bar raised and lowere by 
connected screw, vertical, horzontal and | 
angular feeds, planes % in, steel plate. 

One Set Bending Rolls, 8 ft. between hous- 
ings, two lower rolls 10 in. diameter, upper roll 
ll in. diameter, so constructed that circular 
form can be withdrawn without removing the 
top roll. 

he above were built by Bement, Miles & 
Co., Philadelphia, Pa. Are entirely new, will | 
be sold separately or together. Immediate | 
delivery. 


GEQ@RGE PLACE MACHINE CO., 
120 Broadway, New York. 


all move oe ‘ 


| VON SCHON & GARNER, Civil Engineers 
FREDERICKSBURG, VA. 
Examination of railroad projects and prop- 
erty;4 urve;s and locations of railroads. We 
| operate throughout the South. Estimates free. 
J. A. Le. WADDELL 
|Consulting Bridge Engineer, 
KEITH AND PERRY BUILDING, 
KANSAS CITY, MO. 
Su perstructure. Substructure. 


| Engineer in charge of Western Office of the 
| Phoenix Bridge Co. Special attention paid to 
deep borings to and into bed rock. 


THOMAS APPLETON, 


M. A. 8. C, E., 
Civil Engineer and Architect, 
General Engineering and Architectural Work. 
SPECIALTIES: Railway Terminals, Switching 
Yards, Passenger Stations, Freight Depots, 
oe and Ore Doc am, moans Houses, Machine 
Shops, Foundries, 
505 RIALTO BUILDING, CHICAGO, ILL. 


| GEO. L. FOWLER, 
| Mechanical Hugineer, 


53 Broadway, New York. 


Special attention given to Designing, Test- 
Et a pe sad Railroad Machinery and 
oll 


Sole Aoent for Johnson's Portable Swite 














| 
J. JAMES R. CROES, 
M. Am. Soc. C. E.; M. Inst. C. E., 
13 William Street, New York City, 
CONSULTING ENGINEER. 
Examinations and Reports made on Projects | 





for Water Supply and Sewerage of Towns, 


-_ Transit and River Improvements. 


ans and Specifications wae and Work | 


. of Construction superivtended. 





Member Am. Soc. Civil Engineers. 
Member Am. Inst. mais Engineers. 
Associate Am. | 
FREDERICK Hu. SEK" 
Consulting Engineer & Geologist, Bridge Digineer 
227 E. German St.. Baltimore, id. 


| BOUND VOLUMES OF THE 


RAILROAD GAZETTE FOR 1891 


are now ready for delivery, price $6 each, Or 
gubscribers can exchange complete files for 
bound volumes on payment of $2. We cae also 
supply boaad volumes of previous yeare 








QUEEN & CO,, ruven, 


MANUFACTURERS OF 


Engineers’, Surveyors’ and 
Draughtsmen’s Supplies. 


Power of telescope, 24 diam. Compound 
long centers. Two outside verniers. Five-in. 
needle, Level to telescope, vertical arc, clamp 
and tangent andthe usual accessories. Com 
plete with box and tripod. PRICE, $180. 


ENGINEERS’ PLAIN TRANSIT. 


Same as above, without level, arc or clamp 
and tangent. PRICK, $150. 


Improved. Engineers’ Wye Level. 


Telescope, 18 or 2 in. Power, #4 or 50 
diameters, as desired. Shifting center, Com- 
plete with box and tripod and usual acces- 
sories. PRICK, #110. 


Any of these instruments sent on approv al, 
with privilege to return if not satisfactory. 








AS. MAL 


RAILWAY EQUIPME NT, 





Seal 


Lee BRECKINRIDGE CABELL, 


——DEALER IN— 


Lands, Securities and Industrial Enterprises. 


Total Issues of Corporate, Municipal and County Bonds Taken. 
RAILROADS BUILT AND EQUIPPED. 


Cc It 





53 Broadway, Room 17, - - - - NEW YORK. 


Flood & Conklin Co. 


VARNISH MAKERS, 
NEWARK, N. J. 





Surfacers 


A SPECIALTY. 








| CHARLES §. HELLER 


TRADING AS 


~) HELLER & BRIGHTLY, 


MANUFACTURERS OF 


ENGINEERING, MINING AND SURVEYING 


INSTRUMENTS, 
Cor. SPRING GARDEN STREET and RIDGE AVENUE, 
PHILADELPHIA, PA. 


CHARLES H. BRIGHTLY. 


TRADE MARK. Late of HELLER & BRIGHTLY, 


MANUFACTURER OF 


Mathematical, Engineering and Surveying 


INSTRUMENTS. 


Germantown Junction, P. R. R. 16th St. Station, PL, & KR. BP. P, 
PHILADELPHIA, PA. 


Ross Valve Of MBL 
. . 
"| Mechanical and Consulting 
saer, &. Engineer. 

ROSS REGULATOR 
VALVES, for steam and | SPEC ea * Bee war ant LOco- 
water. Will control the | 
flow and maintain any Marine and land engine tests made at short 
desired pressure. For car | notice. Recent and scientific methods used in 
heating it has no equal. | all work. 
Nocomplicated parts. It| The completion of inventions to practical ap- 
is easily understood. It | plication, including specifications and esti- 
is durable. Low in price } | mates, forwarded by new methods, 


and always reliable | +5 gROADWAY, NEW YORK, and 


Made in sizes from 1 | 
12 inches. Rookery Building, Chicago, {L1. 


(BSTABLISHED 1870.) 























| D. A. HOPKIN 


S MFG. CO. Avi JOURNAL BHARINGS AND BRASS CASTINGS. 


CHINTRAL BUILDING i143 LIBERTY ST., N. ¥. 


Improved Complete Engineers’ Transit. 
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PRICE LIST OF YOKE OR STRAP ATTACHMENTS 


A set of No, 66 consists of two No. 18 Front Thimbles, two No. 2 Back Thimbles and four No. 66 Cases, intended for § x 6 
Double Coil Springs. 





Price per set, including royalty, $6.75. 


A set of No. 67 consists of two No. 1 Front Thimbles, two No. 2 Back Thimbles and four No. 67 Cases, intended for @ x 7 
Double Coil Springs. 
Price per set, including royalty $7.00. 


A set of No. 68 consists of two No. 1 Front Thimbles, two No. 2 Back Thimbles and four No. 68 Cases, intended for §@ x 8 
Double Coil Springs. 
Price per set, including royalty, $7.25. 
Above numbers intended for Draft Sills 9 inches apart. 
A set of No. 68 (N. P.) consists of two No. 1 Front Thimbles, two No. 2 Back Thimbles and four No. 68 Cases, intended for @ x § Dou- 


ble Coil Springs. 


Price per set, including royalty, $7.25. 


A set of No. 278, E. T. and Q & C., consists of two No, 278 A Thimbles, two No. 278 B Back Thimbles and four No. 278 Cases, intended for 
6 x 8 Double Coil Springs. 
Price per set, including royalty, $7.60. 


Two last numbers intended for Draft Sills 912 inches apart. 
All cases made to admit coils of 614 inches diameter, 14 inch spring compression calculated in all instances. 


Above prices are all f. o. b. cars Cleveland, Troy and Bridgeport. 


BUTLER DRAWBAR ATTACHMENT CoO., 


CLEVELAND, OHIO. 





GEO. A. BOYDEN, President. CHAS. B. MANN, Secretary. 


THE BOYOEN BRAKE COMPANY, | 


BALTIMORE, MD. U. S. A. 


MANUFACTURERS OF 


AUTOMATIC QUICK-ACTION AIR BRAKES 


FOR PASSENGER CARS, FREIGHT CARS AND TENDERS. 
ALSO DRIVER BRAKES AND AIR EQUIPMENT FOR ENGINES. 
The Entire Brake and Signal Apparatus /s Interchangeable with the Westinghouse 


OUR APPARATUS IS IN SUCCESSFUL OPERATION ON 45 ROADS. 


WHITRIDGE, Treasurer. 





il PAYS FOR IiSEiFr. 


Individual Gontinuous-Ringing Telegraph Call 


——wiItTH— 


AUTOMATIC ANSWER BACK. 


MODEL OF 1892. 


ELECTRIC SECRET SERVICE COMPANY, 


45 BROADWAY, NEW YORK. 
8S. 8S. BOGART, Gen. Agent. 





Cc. P, MACKIE, Gen, Man, 





J. W. LATTIG, Gen, Supt. 
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DON’T MAKE MISTAKES, 


but patronize the Electric Lighted, Steam 
Heated Vestibuled Trains of the 


Chicago, Milwaukee & St. Paul Railway. 
{. ,vor'® > 


poe % 
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Through cars between Chicago and Portland 
Oregon, via St. Paul & Nor. Pac. R. R., and 
through cars between Chicago and Denver, 
Colo., via Omaha and the B. & M. K. R. For 
further particulars apply to nearest Ticket 
Agent or address GEO. H. HEAFFORD, 

Gen’! Pass'r Ag’t, Cutcaago, IL. 








between 6 4 iCACO and 


New York. Boston and the East. 


NEW YORK & NEW ENGLAND B. B. 
New York and Boston Trains 





Leave either city....... 12:00 m "3:00 p. m. 
Arrive at termini...... 6:30p.m. %8:40p. m, 
TICKET OFFICES: 

Grand Central Station, New York; 322 Wash 
ington Street, Boston 
3:00 p. m.—The “ White Train.”—Runs daily, 

including Sundays. 
NoTe.—On Sunday the White Train arrives 


Boston and New York at 9:00 p. m. 


Parlor and Dining Cars 


OVER 7,000 MILES 


Of steel track in Illinois, lowa, 
Wisconsin, Michigan,.Minnesota, 
Nebraska, Dakota and Wyoming, 
penetrates the Ayricultural, Mining 
'and Commercial Centres of the 
| WEST — NORTHWEST 
{| The Unrivaled Equipment of the 
| Line embraces Sumptuous Dining 
Cars, New Wagner and Pullman 
| Sleepers, Supurb day Coaches and 


FAST VESTIBULED TRAINS 


Running direct between Chicago, 
St. Paul and Minneapolis, Council 
Bluffs and Omaha, connecting for 
Portland, Denver, San Francisco 
and all Pacific Coast Points. 


ONLY LINE TO THE BLACK HILLS 


Tickets, Rates, haps, Trme Tables and 
foe inforssation, apply to any Ticket Agent or 
address the Gen’i Passenger Agent, Chicago. Il! 


J. M.WHITMAR, H. 0.WIOKER. W. A. THBALL. 
Gevera! Van. Trafle Mau a. ?P_&P. 4. 


“SPRINGFIELD LINE” 


Limited Trains 





—LEAVE— 
BOSTON and NEW YOkK 
—AT 
12 00 NOON, DUE 5:40 P. M. 
—ONLY— 
5 Hours and 40 Minutes. 
The equipment of above trains will consist 


of baggage car, drawing room smoking car 
and two drawing room cars. 


FARE 86.00, 
Including seat in drawing room car. 


Tickets will not be sold beyond the seating 
capacity of the train. 


A. 8. HANSON, 
General Pass. Agent. 





TRAVEL VIA THE 


‘Burlington! 
Route | 


Buse! 





and SOUTHWEST. 


P, 8. EUSTIS, Gen. Pass. and Ticket Agent 
Cuicaaeo, ILL. 


SUNDAY SERVICE. 


On Sunday, May 22d, the Wisconsin Central 
lines will resume its popular train service 
between Chicago, Waukesha and the Lake 
Region. Trains will leave the Grand Centaal 

r Station, for Lake Villa (Fox Lake), 
Antioch, ‘Mukwousne and Waukesha at 8:30 
A. M., Sunday, arriving at Lake Villa 10:33 a. 
m., Antioch 10:40 a. M.. Mukwonago 11:40. m., 
and Waukesha 11:49 a. M. Returning leave 
Waukesha 4:45 P. M.. Mukwonago 5:05 Pp. m., 
Antioch 6:18 P. M. , Lake Villa 6:30 P, M., arriv- 
ing at Chicago 8: 45p.m. For the accommoda- 
tion of excursionists desiring to remain in the 
country over Sunday “The Business Man's 
Special” will again be placed in service. This 
train will leave Waukesha at 5:30 a. M., arriv- 
ing at Chicago at 8:504.M. For tickets, time 
tables and pamphiets apply to GEO. K. 
THOMPSON, City Passenger & Ticket Agent, 
Chicago, Il. Or to JAS. C. POND, General 
Passenger & Ticket Agent, Chicago, I). 














ist V.-Pres. & Genl, 


4 DAILY TRAINS 4 


A 


Sst. LOUIS TO EFANSAS CITY. 
THE BARS SHORT LINE TO PUEBLO AND DENVER 
EQUIPPED WITH PULLMAN BUFFET SLEEPING CARS. 


IRON MOUNTAIN BOUTE. 3 DAILY TRAINS 3. 
To Texas and the ee eth ad Shortest and Geckest Line to the City 


with Laredo. 
ONLY ONE GHANGE OF CARS ST 8ST. LO TOUS TO SAN FRANCISOO. 
8. H. H. CLAI C. TOWNSEND, 


° Genl. Passr. and Ticket Agent 





PENNSYLVAN 


IA RAILROAD. 





GREAT TRUNK LINE AND UNITED STATES MAIL ROUTE. ‘THE 
BEST CONSTRUCTED AND MOST COMPLETELY EQUIPPED 
RAILWAY IN AMERICA. 


Connecting all the principal cities on the Atlantic coast with those in the Mis- 
sissippi Valley and on the Great Lakes. Through trains with Pullman 
Vestibule Cars attached, between New York, Philadelphia, Washington and 
Baltimore and Chicago, St. Louis, Cincinnati and Louisville. 

E e Checked to Destination. Fare nadine as low as ag by any s any other route. 


For tickets, palace and parler car acco 


esired information, apply aS rod 


offices of the company: No. 205 BS See oe Brees No. 1 Astor House, 


= 944 Broadway, ond Desbroesses 
Chestnut street, an 
streets, Union Station and Northern 


t street Ferries, New York Nos. py and 1348 


t Station, Philadelp N. E. corner Baltimore and Calvert 
Central Railw: wiStation, ‘fait 


Baitimore; N. corner 
Thirteenth street and Pennsylvania avenue, and Baltimore and Potomac Station, 


Washington City. 
CHAS, &. PUGH, General Manager, 





J. R. WOOD, General Passenger Agent. 


SOLID TRAINS 


—BETWEEN— 


NEW YORK #» CHICAGO, 


Vie Chantangua Lake or Niagara Falls. 


An Enchanting Panorama of Mountains 
Forests and Streams. 


PULLMAN CARS 


Between New York and Rochester, Buffalo 
Niagara Falls, Toronto, Chautauqua Lake, 
Cleveland, Cincinnati and Chicago. 








, Short and Direct Through Car Line 


BETWEEN 


(4) CINCINNATI, INDIANAPOLIS AND CHICAGO. 


oar wate C Compartment Buffet Sleeping Cars, Standard Wagner Palace Sleeping Cars and 
Begant Reclining Chair Cars on Night Trains; Luxurious Parlor and Cafe Dining Cars on Day 


THE SOUTHWESTERN LIMITED, 
FROM ST. LOUIS, INDIANAPOLIS AND CINCINNATI 
TO NEW YORK AND BOSTON, 
Is the finest train in America, and provides the best and quickest service ever offered between 
the East and the West, landing passengers in the heart of New York City without ferry trans- 
OSCAR G, MURRAY, Traffic Manager, D. B. MARTIN, Gen. Pass. Agt., 
CINCINNATL 0O. 


CHICACO *« ALTON RAILROAD. 


Ladies Palace Day Oars and Palace Reclining Chair Oars Free of Extra 
Charge, Pullman Palace Buffet Compartment Sleeping Cars, 
and Palace Dining Oars. 


PULLMAN VESTIBULED TRAINS 
Free of Extra Charge, and no Change of Cars of any Olass Between 
CHICAGO AND EANSAS CITY, CHICAGO AND DENVER 
CHICAGO AND ST. LOUIS, and 8ST. LOUIS AND EKANSAS CITY. 


Pioneer Pullman Palace Sleeping Car, Palace Dining Car, and 
Free Palace Reclining Chair Car Line. 


JAMES CHARLTON, General Passenger and Ticket Agent, 
210 Dearborn Street, Corner Adams Street. CHICAGO, ILL 


NEW YORK CENTRAL & HUDSON RIVER R.R. 


THE GREAT FOUR-TRACK TRUNK LINE OF AMERICA. 
All through trains arrive at and depart from Grand Central Station, Fourth 
ve. and 42d Street, New Work, the very centre of the city. 
THE DIRECT LINE BETWEEN NEW YORK AND NIAGARA FALL® 
Wagner Palace Sleeping and Denteg Beem Care on all theench tains, 
JOHN M. TUUCEY, GEO. H. DANIELS, 
General ‘Manager. Genera! Passenger Agenc. 














ILLINOIS CENTRAL RAILROAD. 


Through Line of Free Reclining Chair Cars and Pullman 
Palace Sicepers between Chicago and St. Louis. Direct 
Connection in Union Depot for all points diverging 


The SHORTEST ROUTE from CHICAGO to CAIRO, MEMPHIS 
and NEW ORLEANS, making DIREOT CONNECTION for LI Trae 
ROCK, HOT SPRINGS, FT. WORTH and ALL POINTS in ARKA 
SAS an cXA ate, NASHVILLE, CHATTANOOGA, VICKSBURG, MOBILE and 
ALL POINTS sou TH and SOUTHEAST 
Through Train of Free Reclining Chair Cars and Pullman (Palace Sleepers 

between Chicago and Springfield. 
The SHORTEST and MOST DIRECT ROUTE from CHICAGO to ROCKFORD, DUBUQUE 
WwW ATERLOO, CEDAR FALLS, SIOUX CITY, SHELDON, ROCK RAPIDS and SIOU x 
FALLS, m DIRECT CONNECTION at SICUX CITY with UNION PACIFIC RAILWA 
for ALT. POL NTS in NEBRASKA, COLORADO, UTad, WYOMING and THE PACMG 
A 





co. 
For Tickets. wr and aHinformation apply to any Coupon Ticket Agent in the United 
—_ ~ ot or Canada, address 


UDSON, "Traffic Manager. A. H. HANSON, General Passenger Agen 


General Freight Department. 
THROUGH LINE WITHOUT TRANSFER OF FREIGHT 
To principal points in Illinois, the West and Northwest: 


also to New Orleans, Memphis and points in tne 
South, Southeast, Texas and Mexico. 


HORACE TUCKER, General Freight Agent, 
Chicago, Ill. 


THE GREATEST THROUGH CAR LINE 


BETWEEN THE EAST AND WEST. 





Wagner Sleeping, Drawing Room and Private Compartment Cars between 


New York, Boston, Albany, Buffalo, Cleveland, Toledo, Chicago, Cincinnati and 
intermediate cities. 
Route of the New York and Chicago Limited, Boston and Chicago Special and 


U.S. Fast Mails. 
ONLY DOUBLE-TRACK LINE TO WORLD’S FAIR, 
W. H. CANNIFF, Gen. Supt., Cleveland, O, A. J. SMITH, G. P. & T. A 








THE FINEST ON EARTH.—The Cincinnati, Hamilton & Dayton. R.R 
is the only line running Pullman s Perfected Vestibule Trains, with chair 
parlor, sleeping and dining-car service between Cincinnati, Indianapolis 
and Chicago, and is the only line running through reclining-chair cars 
between Cincinnati, Keokuk and Springfield, Ill., and combination chair 
and sleeping-car Cincinnati to Peoria, Ill., and the Only DIRECT LINE 

between Cincinnati, Dayton, Lima, Toledo, Detroit, the Lake Regions and 
Z-Canada. The road is one of che oldest in the State of Ohio and the only 
CATLNBACTONG BY TOR RACline entering Cineinnati over 25 miles of double track, and from its past 

record can more than oe ae speed, ~~! and safety. Tie k 
ets on sale every where, and see that theyread © )., either in or out of Cincinnati, Indian- 
apele or Teleda. E 0. McCORMICK, Gen. Pass. and Tkt. Agent. 


Hoosac Tunnel Route Machinery for Coaling Locomotives. 


FITCHBURG RAILROAD. | Before you forget | i, oy for Catalog ue 
Short line between the Kast and West. Slee p 


ing and drawing-room cars on all express} CG WV, HUNT CO. 


General Passenger agent. | 45 BROADWAY, NEW YORK. 






















1. ROBERTS, Gen’! Pass. Agt. 
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The Brown Patent Bridge Tramway Hoisting and Conveying Apparatus, as Applied to the Lehigh Valley BR. BR. Co.’s Docks, Buffalo, &. ¥. 


Clear Span of Bridges, 180 feet. Cantilever Extension, 80 feet. Tramway Projection over Vessel, 36 feet. Height of Bridge at Front, 30 feet. Height of Bridge at Back Pier, 52 feet 
é 
TrTaE Brow N Hoist” ) 
Unloads and handles 76 PER CENT. of all iron ore received at the Lake Ports It te the only system that properly handles coal with minimum breakage. Used by all large Railroad 
and Dock Companies. 
Cor. METAR Et a eeet dcreots. THE BROWN HOISTING & CONVEYING MACHINE CO., Cleveland, O. 





THE DE LA VERGNE REFRIGERATING MACHINE COMPANY 


Office and Works: Foot of East 138th St. (Port Morris)) New York City. 


MANUFACTURERS OF 


REFRIGERATING © ICE-MAKING MACHINES 


AND OF 


ANHYDROUS AMMONTIA for the Same. 


Abou 400 Machines now insuccessful operation, some of them representing the largest machines ever built. Total Capacity about 2¢,000 Tons of Ice Per Day. 


Send for either Refriverating or Ice- Making Circulars. | 
SPECIAL HOSE FOR STEAM HEATING CARS| DOSE ROOF 


WESTINGHOUSE AIR BRAKE HOSE. Jf tm w sit icrisiae’ys 


Requires no skilled labor in laying. Will 
Fully Guaranteed. Write for Prices and Samples. 


NEW YORK BELTING & PACKING CO., Limited, 


| TEN YEARS IN USE. 
JOHN H, CHEEVER, Manager. 15 PARK ROW, NEW YORK 


Write for s — and ci jownlar. 
GRAPHITE PAINT. 
Gee OEE! A 


For, Tin or, Shingle Roofs aud Iron Work. 
it is Absolutely Without an Equal. A tin roof well painted will not need repaint. | && ; S lif Ye M — wv 
Ht HARI TUR VEIRCAAL ER L 


ing for 10 to 15 years, If you need anv paint it will pay you to send for circular. L0 | EASTERN GRANITE caaais CO., 


JOSEPH DIXON CRUCIBLE CO., Jersey City, N. J. JERSEY CITY, N. J. 


HoUudNtons safety [ar Seales. iis aT 
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STREET RAILWAY | O°-NEIL’S 
FEED WIRES AND CABLES Automatic Highway Crossing Alarm 


is in use on the New York, Chicago & St. Louis; New York, Lake Erie & Western: 
| New York, Pennsylvania & Ohio; Chicago & Erie; Lake Shore & Michigan Southern; 


N | Chic ago & Grand Trunk; Flint & Pere Marquette; New York, Susquehanna & 
THE BEST I8 THE Ro /> WE BAOK UP OUR | Western ; Colorado Midland; Toledo, Ann Arbor & North Michigan; Cincinnati, 
yw m * 


RAGE NE SSS 


| Jackson & Mackinaw; Baltimore & Ohio Southwestern; Pittsburgh & Western; 
| ’ ’ 
GUARANTEES, | New York & New England; Cincinnati, New Orleans & Texas Pacific, and other 


OHEAPEST. 


railroads. 









\Suitable for All Locations, Either Double 
FEED WIRES manufactured under the above sad or Single Track. 


Mark are THE BEST IN THE MARKET. 


iz ELECTRIC SUPPLY & MEG. 00, 
WILLARD L. CANDEE, al THE OKONITE COMPANY, | 113 Public Landini CLEVELAND, O. 


nm. DURANT CHEEVER, LIMITED, “s = 
GEO. T. MANSON, Gen’l Supt. 13 PARK ROW, NEW YORK. | sno. W. CLARKE, Gen’l Western Agent, 470 The Rookery, Chicago, Ml. 


STEEL SCRAPERS, PLOWS AND WHEEL BARROWS 


OF GREAT STRENGTH AND DURABILITY. 
BUILT EXPRESSLY FOR CONTRACTORS. 


MANUFACTURED ONLY BY 


AMERICAN STEEL SCRAFER CO., SIDNEY, 0. 
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INDUSTRIAL WORKS, 


BAY CITY, MICH. 


NEW YORK AGENCY 
OFFUTT & CO., 
Corner Church and Hector Streets. 
CHICAGO AGENCY 
L. M. SLACK, 
411 Phentx Building. 


THE RAILROAD GAZETTE. 


CRANES, 

— WRECKING GARS, 

STEAM SHOVELS, 
PILE DRIVERS, 


RAIL SAWS, 
TURN-TABLES, 
TRANSFER TABLES, 
FREIGHT CONVEYORS. 








One and One-half Vard Shovel. 


MARION STEAM SHOVEL COMPANY 


MANUFACTURERS OF 


BARNHARDT’S PATENT STEAM SHOVELS, WREOKING OARS AND DREDGES 
BAILROAD DITOHERS AND BALLAST UNLOADERS. 


All of our machines guaran 
teed to give entire satisfac- 
tion, otherwise may be re- 
turned at our expense. 

For further information, 
| me are pry catalogues and 

iscounts address 


Marion Steam Shovel Co.. 


595 West Centre Street 
MARION, O. 


San Francisco Office 
Geo, W. Barnhardt, 4 Sutter St. 





Barnhardt’s Patent Ballast Unloader. 





JOHN SOUTHER & CO. BOSTON, MASS 


EXCLUSIVE MANUFACTURERS OF THE OTIS 





————— . aFr 


Patent Steam Excavators. 


WITH CHAPMAN'S IMPROVEMENTS AND DREDGES. 


DREDGES 8 SHOVELS 


STEAM DREDGHES. 
STEAM SHOVELS. 


——FOR ALL PURPOSES.——— 


Bucyrus Steam Shovel & Dredge Co., 


BUCYRUS, OHIO. 








OSGOOD OREDGE CO., 37 State Street, Albanv, N. Y 
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STEAM EXCAVATOR AND DERRICK CAR 
Aside from Our Standards (Nos. 1 and 2) we Build Machines of Special 
Design, or from any Drawings Furnished. 


™= CYCLONE 
PORTABLE FORGES 


v7 Have Double Ratchet, Solid Frame, 
/ Adjustable Legs, Detachable Lever. 

Run Lightest, Make Strongest Blast & Last Longest. 
ALL DESIRABLE STYLES AND SIZES 


Sold by Hardware and Machinery Dealers everywhere. 
Send for Catalogue of these and 


“> Hand & Power Blower, Blacksmith Drill Presses, &c. 
THE FOOS MFC.CO. SPRINCFIELD,.OHIO. 
















Rock Drilling and Air Compressing 


(VIACHINERY 


FOR 









TUNNELS, QUARRIES, MINES, RAILROADS, 


And Wherever Ore and Rock are to be drilled and blasted. 


RAND DRILL CO., 


23 Park Place, - NEW YORK. 





THE NEW HIGH EXPLOSIVE|Car Pile Drivers, 
RACKAROCK 


Furnished in two ingredients which are ab- 
solutely unexplosive until combined by the 
consumers, for which we furnish convenient 
means. Shipped and stored as ordinary mer- 
chandise. After combination the explosive is 
absolutely safe. By reason of its safety it is | 
especially adapted to water-works construc- 
tion in crowded streets, | 


Rendrock Powder Co. 


23 PARK PLACE, NEW YORE. 


SEND FOR CATALOGUE. 
VULCAN IRON WORKS, 
CHICAGO. 














~ SPECIAL 


Two handsome photo-engraved display sheets en 
titled; 


“ Recent Improvements in Air Compressors.” 
“ Recent Improvemests im Rock Dri'ls.” 


Mailed free to any one who will cut out this ad- 
vertisement and mail it to us with his name and 
address. 











eo 2 Oi. 


The Ingersoll-Sergeant Drill , = 
Ho. 10 PARK PLACE, NEW YORK 
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Rolls for Standard Sections and 
Shapes pep in stock. Special 
Sections and Shapes made: to order. 


JULIAN L. YALE, General Sales Agent, S°re A OUUSS*:. chicago, tt 


THE RAILROAD GAZETTE. 


ILLINOIS STEEL COMPAN 


and Steel Merchant Bar; Nails and Rail Fastenings; Light ‘‘T” and Street Rails; 
Rods of any required chemical composition; Iron or Steel Car Truck Channels; Steel “I” Beams and Structural Shapes. 


BESSEMER STEEL RAILS 


om 3s TO i100 iss. 
This Company owns and ein a te namely: NORTH WORKS and UNION WORKS, Chicago; ame aa, ou Stoseer cant WORKS; MILWAUKEE WORKS. 
Milwaukee (Wis.) Office, 
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~ ‘Manufacturers « of Bessemer, 
Foundry and Mill Pig Iron, Spie- 
e') and Ferro-Manganese; Iron 


Steel Blocms, Slabs, Billets and "Wire 


New York Offices, 46 Wall Street 


i151 N. W. Ins. Building. D. E. GARRISON & CO., Agents, St. Louis, Mo, 





ot CHICAGO OFFICE : 


710-711 Phenix Building. 


THE eyvetweest Cab D IRON COMPANY, 


IRON AND STEEL SPLICE BARS. nnetngd 20k Belts, Merchant Iron and Bar Steel. 







ST. LOUIS OFFICE 


125 and 127 Lacleda Building. 
Track Bolts, Merchant Iron and Bar Steel. 











Ss. 'T. WELLMAN, President. H. WELLMAN, Superintendent. 
Ss. H. CHAUVENET, — one RICHARD PETERS, JR., Secretary. 
HN P, "GROZER, Treasurer. 


WELLMAN IRON &STEE GO. 


——MANUFACTURERS OF—— 


Highest Grade Open Hearth Low Phosphorus 


STEEL PLATE 


For Fire-Box, Flange and Boiler Purposes. 





PLATES UP TO 126 INCHES IN WIDTH. 


GENERAL OFFICE AND WORKS, THURLOW, DEL. 


CHICACO, ILL.: 
656 THE ROOKERY. 


E. W. CRAMER, Agent. 





coO., PA. 
NEW YORK, N. Y.: 
7 NASSAU STREET. 
J. H. BELCHER, Agent. 


Norristown Steel Go, °": 


Makers ot the best 
quality of OPEN 

HEARTH STEEL CASTINGS of every variety up to 35 tons in weight, solid, 

free from blow-holes and equal to the best Steel Forgings. 

rolling mill castings a specialty. Correspondence Solicited. 


CAMBRIA STEEL RAILS. 


Hes VY RAILS, Lies, BAIS. auP RAIL FASTENINGS 
THEEHEL CAR _— CHANNELS. 


RAIL 
ADDRESS: CAMBRIA IRON CO... 


Office, 218 South Tonge St., Philadelphia, Pa. Chicago Office 
[ Works, Johnstown, Phenix Buildings 














MICHIGAN FORCE & IRON CO., 


No. 1 Newberry Bldg., Detroit, Mich., 
Manufacturers of 


MERCHANT BAR IRON. 


And all Kinds of 


Car and Driving Axles, Links and Pins, Shafting and Forgings, 


JAMES McMILLAN, Pres. HUGH McMILLAN Vice-Pres. W.C. McMILLAN 
J. B. BAUGH Gen. Supt. 8. A. BANGH. Sunt. R.D. FIELD. See, W. 


ten. Man, 
ANDERSON. Treas. 


CHARLES HUSTON, Prest. A. F. HUSTON, Vice-Prest. HUSTON, Gen. Man. 
R. B. HAINES, Jr., Sec’y. JOS. HU MPTON, Treas 


LUEBRERS IRON & STFEL CO. 
ESTABLISHED 1810. INCORPORATED 1890. 
e First to Make Boiler Plates in America. 
STEBEG AND IRON YSTA TAS. 
Firebox Steel Plates aSpecialty. We Can Boll Steel Circles 116 in. Diameter 
or Rectangular Piates lltin. Wide. Bange of Thickness, from \ to 1 In. 


. BEY RE PULIING 






2tN. > 


AFTER FOLLI 6. 


<———-21N+42% 
Ultimate, 55,000 
Elongation, 42%. 


Elastic Limit, 34,000 
Reduction of Area, 58*. 
Phosphorus, 0.03. 


COOLBAUGH & POMEROY, “*"*cewrs, *" 29 Broadway, New York. 


Works: Coatesville, Pa. Philadelphia Office: Rooms 62 4 64 Bullitt Bidg. 



















Locomotive \ Slemens-Martin \\ softness, 
Smoke Stack \ FIRE DUCTILITY 
STEELS BOX PURITY. 


QUALITY UNSURPASSED, 
Places up to 100 inches in width. 


All Flange perfectly. Any tensile 


strength required. Ingots, Slabs and Blooms, 
SHOENBERGER & CO.. PITTSBURGH, PA. 


METCALF, PAUL & CO 


Make a Specialty of 
SOLID STEEL 
RAILROAD TRACK TOOLS. 


ALSO SOLE MANUFACTURERS OF 
THE PATENT 


IMiMgiead —iricna 





C 
b 


SEND FOR OUR NEW CATALOGUE. 
Western Werehouse: 





Ith Av. & LIBERTY &t,, PITTSBURGH. 64 & 66 8S. CLINTON St., CHICAGO 





UMUN IRUN WORKS, 


SAN FRANCISCO, CAL. 





Oulv Iron and Steel Ship Builders on 
Pacific Coast. 


MINING ‘MAGHINERY 


A SPECIALTY. 





HYDRAULIC LIFT DOCK 


THE FARIST STEEL COMP an 


Manufacturers of all descriptions of 


Jor. Farist, Prest.j 
See CAST STEEL, uamwmerep on 


Gro. WINDSOR, Sec, and Treas. 





cu 


ELLIPTIC CAR SPRINCS 


AND 
RAITLROAD AND MACHINERY FORGING. 


SPIRAL 


Bridgeport, Conn. Sr. Louis: 
J. H. WYETH, 221 Chestnut St- 


CHICAGO: 
J. 8. BREWER, 176 Jackson Street. 


AARON FRENCH, Chairman. QEC W MORRIS, D. C. NOBLE, 
JULIUS E,. FRENCH, Vice Chairman. Gen. Man’r. Sec. and Treas. 


THE A. FRENCH SPRING CO. LIMITED 


PITTSBURGH, PENNA. 


E.uptic « SpiRAL SPRINGS 


OF EVERY DESCRIPTION. 
NEW YORK: BOSTON: 








CHICAGO: 





88 Boreel Bide- 52 Mason Bide. Phenix Bida- 
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WORLD'S COLUMBIAN EXPOSITION. 












































Hall Automatic Electric Block System on the 
Illinois aoe Railroad. 


| F TER the most thorough investigation ever made 
,}4 2% into the subject of block signals THE ILLINOIS 
|CENTRAL RAILROAD COMPANY HAS ADOPTED THE 


‘for the protection of their entire WORLD’S FAIR 
-TRAFFIC on their eight tracks from CHICAGO to 
GRAND CROSSING and four tracks from GRAND 
‘CROSSING to KENSINCTON. 


_— CHICAGO AND NORTHWESTERN RAILWAY 








on apd of their Galena, Milwaukee and Wis- 
iconsin divisions, 87 miles of double track, 201 block 
isignals, and also providing protection for 188 
iS vitches. 


y| THE HALL SIGNAL COMPANY, 


ILLIAM P. HALL, President. W. S. CILMORE, Treasurer. MELVILLE P. HALL, Secretary. 
8. MARSH YOUNC, Ceneral Agent. c. W. BREWSTER, Sales Agent. 
HENRY BEZER, Mechanical Signal Engineer. A. J. WILSON, Sup’ t Electrical Construction. 
W. W. SALMON, Signal Engineer. 








General Offices, 50 BROADWAY, NEW YORK. 
Western Office, 340 THE ROOKERY, CHICAGO, /LLS. 














THE RAILROAD GAZETTE. 


A SIGNAL SUCESS, 


OUR SYSTEMS of automatic electric block signals (on wire and rail circuits 


are working with great satisfaction to the railroad companies usin 















them, and in almost every case their use is being extended. 

Our new rail-circuit systems are showing unparalleled results. Eleven of thes 
signals, on a certain road, have been operating over seven months with a record of but fou 
train stops (caused otherwise than by trains in block and open switches), and these wer 
due to signals being struck by lightning, one broken battery jar and to one broken rai 
They have also operated with aBsoLUTE RELIABILITY, From the reports of railroad com 
panies using other rail-circuit signals, we are justified in claiming that no such good -" 
(or records) have ever before been shown. 

Having substantiated our claims to the complete satisfaction of many leading railroa 
officials, we are now engaged in applying the systems on several new lines, and we are als 
engaged in preparing PLANS AND ESTIMATES FOR THE APPLICATION OF THE SIGNALS FOR MAN 


OTHER COMPANIES, several of whom do not consider any other signal than 


TNE NALL. 


We pride ourselves on the excellent and honest character of our work, and beg to assure 
who deal with us that they will be fairly and squarelv treated, and always with the assurance 
satisfaction. All correspondence that may be addressed to our New York or Chicago office 
receive careful and immediate attention, and any inquiries on any subject relating to our specialti 





will command the professional knowledge and skill of our engineering department. 


THE HALL SIGNAL COMPANY, 


50 Broadway, New York. 340 The Rookery, Chicag< 














WILLIAM P. HALL, President. W. S. CILMORE, Treasurer. 
S. MARSH YOUNC, Cenera!l Agent. MELVILLE P. HALL, Secretary. 
Cc. W. BREWSTER, Sales Agent. A. J. WILSON, Sup’t Electrical Construction. 








HENRY BEZER, Mechanica! Signa! Engineer. WwW. W. SALMON, Signal Engineer. 
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“rEAE; 


KINSIN BLOCK SYSTEM COMPANY 


CENTRAL BUILDING, 
LIBERTY STREET, NEW YORK. 


“IT IS A 


FACT THAT A SIGNAL WILL NOT OF ITSELF STOP A TRAIN; 


IT MUST BE OBSERVED AND OBEYED; PER CONTRA, A SIGNAL NOT GIVEN, 


OR A 
CAREFUL ENGINEER IN 


SIGNAL OBSCURED BY FOG OR OTHER CAUSES, LEAVES THE MOST 
AN UTTERLY UNPROTECTED POSITION.’ 





it areal MANUFACTURING C0. 


NW. HAZARD. Pre ident. 


20 BROADWAY. N.- 


T. B. STAPLES, Secy.and Treas, 





\W* CLAIM and 


KNOW that we 
have the ONLY per- 
fect single track block 


system. Cheap, reli- 


| Fe ada SYSTEM. \f4 
PAT! EN Ts | 


-T2ea. Rete} is 


able. Fully protects 
life and pri 
successful operation 
on Erie lines west of 


# Salamanca. 





For Tapping and 
Reaming Stay 
Bolt Holes in 
Boilers. 


Portable 


Illustrated 





Send for, New 
Catalogue of 
Machine Tools. 


‘STOW MFG. CO., Binghamton, ¥.V. 


Inventors and Manufacturers of the Stow 
Flexible Shaft for all purposes, 


WORTHINGTON 
STEAM PUMPS 


For RAILWAY WATER SUPPLY. 


FIRE PUMPS, TANK PUMPS, 
BOILER FEED PUMPS, 


HALSEY 
, PHILADELPHIA 


J AMES 7° 
26th and Callowhil 





yperty. In], 


bpnatetaastaninas on W. W. ALEXANDER, Vice-Prest. M.C. Gittmam, Secy. & Treas. 
EK. R. Gut, General Manager and Electrician. 


INDIVIDUAL TELEGRAPH CALL BELL SYSTEM 


Gill-Alexander Electric Manufacturing Co.. Kansas City, Mo. 


Patented and Patents Pending. 


This new ee of calli telegraph operators b; a ringing bell is a valuable equipment 
for railway te) ts use effects a saving of expense at many stations, and makes it 
possible to han volume of business with a fewer agents. 1 stations may be day 

and mishs offices with a single o tor,and can be reached at any time with absolute cer- 
tainty. It is of great value to the train dispatcher in the economical and safe handling of 
ins, The call uires but one sending, and is continued at the office desired without the 
a the line circuit. The ee works ip the local circuit without interference with 


under and without extra batter 
The po pt Pacific Railway has wood our instruments since August, 1889, with absolute 
ccess, and other railroads are using them witk “qual satisfaction. It is the only practical 
iedividual Telegraph Call Bell yet invented. 
We rent the instruments at a monthly renta: and guarantee maintenance. VUomplete in- 
given on application. Correspondence is solicited. 


Stow Flexible Shaft Co., Limited are LUBRICATOR CO.’S 


: $ 26th, Callowhbill ard STANDARD 


Biddle Sts.. Phila., Pa Locomotive Appliances. 


Manufacturers of DOUBLE and TRIPLE 


FLEXIBLE SHAFTS. | . SIGHT-FEED CYLINDER 


And all kinds of Machines | AND 

to be used with them. im «AIR PUMP LUBRICATORS. 

Portable Drilling, Te Top »p ine. a 

Reaming and M 

chines. Also Po rtab ie 
tools for em 
ery whee) 
grinding, 
meta] and 





Garfield Injectors, 


m Pendry Phrottle Valve, 


ROD AND GUIDE CUPS. 
wood pol-| 7 = Address 


ishing, cat P ° . 
tlebeeebing | , Detroit ] ubricator Co. 
DETROIT, MICH. 


a . and clip 
Builders of Special wetins for railroads, | New Revised Edition of 


, ping, etc. 
Bridge and Boiler Makers, Contrac- CAR- ~BUILDERS' DICTIONARY 


tors, ete. Price, $3 per copy. 














SARE BETTER. 
Efficient Power Pumps 


for ever' 


y service. 





GAS HOUSE OIL PUMPS, 


Water Meters, O Oil Meters. 


86 & &8 aver St. and 145 Broadway, 


; vt Nav YToRrsz. 
Kilby St., BOSTON. 
404-406 Wainut 8t., 


ST. LOUIS. 338 Sibley St., ST. PAUL. 


| 
; 


607 Arch St.. PHILADELPHIA. ~ 93 & 95 Lake St., CHICAGO. | 


Triples Tank Pumps, 
Triplex Exhaust Pumps, 
: Triplex Boiler Feed Pumps, 
A Triplex Electric Feed Pumps for 
¥ stationary or portable use. 
J Rotary Fire Pumps, Centrifugal Pumps, 


y Artesian Well Pumps and Cylinders. 


ud 
SF Send for catalogue of impr 


and their applications. 


THE GOULDS MANUFACTURING CO., 


Manufacturers of Pumps and Hydraulic Machinery, 
Factory, Seneca Falls, N. Y.,U.S.A. Warerooms, 16 Murray St., New York. 


oved Power Pumps 
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R. D. WOOD & Co. “tz. § Facts on Varnish. 


PHILADELPHIA, PA, 


CAST IRON PIPES. 


HypRAULIC TRAVELING CRANES. 


Hydraulic Granes, Presses, etc. Hydraulic Gar and Freight Lifts, 
HEAVY LOAM AND MACHINERY CASTINGS. 

BROWN & SHARPE MPG. CO., Providence, R I. 

UNIVERSAL MILLING MACHINES. 
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NO. I110.—DRESS TACTICS, 








| A compliment always acceptable 







is to dress with fair respect to one’s 
| 
company. 


Railroads dress their cars for the 





i hibblic-<-somaériahes-- apnith varnish 


: PUMPS 


can best be veuiaea that Keeps them presentable all the 


= our governor. It is 

now the standard on | 
| 

several of the leading | 


railroads. Dirt cannot year round . 


enter working parts 
meg ty gat with 
those now in use. 


MASON REGULATOR CO., 
nt. Baten. MURPHY VARNISH COMPANY 


: 
OF ALL TYPES) . 
GRANES Particulars FRANKLIN MURPHY, President- 
on Application. | ae 


Office : Newark, N. J. 


THE YALE & TOWNE MFG CO., Stamford Conn. | Other Offices: Boston, Cleveland, St. Louis and Chicago. 


NEW YORK. CHICAGO. PHILADELPHIA. STON. | Factories: Newark and Chicago. 




















THE Q AND C co. The (J ane ( Co. 


CHICAGO AND NEW YORK. Chicago & New York. CHICAGO AND NEW YORK. 


ERVIS RIE PLATES 


Wagner Car Door. American Flush Car Door. 


Sets in flush with side of car. Its great merit proven by | Sets in flush with side of car. Runs on rollers. Abso- 
long years of continuous use on thousands of cars. Sold lutely tight car ; utmost ease of motion. We furnish the fit 
on royalty basis. Blue prints, sample fittings and full tings for this door out of refined malleable iron. Blue prints 
particulars furnished on application. sample fittings and full particulars furnished on application, 


WAGNER CAR DOOR CO., AMERICAN CAR DOOR CO. 


INDIANAPOLIS. 
Chicago Office, 323 Phenix Building. ED. J. EAMES, Agent. 


NORVIN GREEN, Preside Hi. ° W. JO} Fi oa Ss 


THE Q ano Co. 













JOHN = ‘GREEN, Vice-President. Asbestos 


LOUISVILLE CAR WHEEL ay, Sectional 


AND RAILWAY SUPPLY CO., Pipe 


MANUFACTURERS OF 








; es Coverings. 
Chilled Car Wheels Non-Conducting Coverings for Steam and Hot Water Pipes, Boilers, etc. 
READILY ATTACHED OR REMOVED BY ANY ONE. 
Of Best Cold-Blast Charcoal Iron. &SnzeT0s BSBolILER covERiIncGcs. 
Street Railroad Wheels. We are prepared to take contracts fo or appyieg Steam Pipe and Boiler Coverings in anf . 
c) 


. . part of th nited State 
a Hee H. W. JOHNS MANUFACTURING COMPANY, 


Se, Gee SOMES Sole Manufacturers of H. W. Johns’ Asbestos Millboard, Sheathings, _pultding Felts, Fire-Proof Paints, 
1021 E. Jefferson St. Louisville Kv. Liquid — Asbestos _—e 


ARTIFICIAL STONEASPHALT. PAVEM NTS BI 


cogygla ADAPTED FOR REFERENCES: 
RAILWAY 1AI 10N Pl LATFORMS PENNSYLVANIA RAILROAD CO 


ROUNT eTaleins iN Ape cTe ADAM S EXPRESS on 














TRAUTWIIND’s FPOCHET BOOk. 


“The most useful hand-book in the language for the engineering profession.” —Engi 
neering and Mining Journal, Aug. 25, 1888. 





BELL CORD AND COUPLING. 
Solid Braided Cord for Railroad Servie>. 


SAMSON CORDAGE WORKS, 


SEND FOR SAMPLES. 115 CONGRESS S8T., BOSTON. 





, WEHN PAVEMENT GO., 


PLACE 
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“EDWARD SMITH %& CO., RAILWAY VARNISHES, "xisw Woue 
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open hearth process is sure to supersede the present acid been reached 


by acknowledged authorities abroad. 


459 


The writer has carefully investigated th« 
processes. effects of the reciprocating parts of locomotives at high 


I intended to draw your attention to the numerous speed and is confident that there is no reason why 


articles and papers on basic open hearth steel written steam locomotives cannot be built to run at a speed of 


But, just as I | 100 miles an hour and possibly considerably higher. That 
was about to write you, I received by mail the Spring locomotives which were not intended for exceptionally 
proceedings of the British Iron & Steel Institute, and, high speeds have made runs at over 90 miles.an hour 


as these proceedings will be published by many technical | simply speaks well for their construction, it does not 


CONTENTS. 





papers, thus giving all an opportunity to read them, I prove that the limit has been very nearly reached. The 
shall not enumerate the numerous articles written in difficulty with such speeds is not a question of the loco 


foreign journals, as the latter are not available to many. motive, it is rather with signals, the distance necessary 


ryder par , ‘ous Pace The facts concerning basic steel mentioned at the meet- | in which tostop, and the practical operation of a road for 
, —- ae Agnes sa; | ing and the discussions brought such information as to high and low speed trains at the same time. If the rail 

[ Personal , ‘"" 481 | satisfy any fair mind. Mr. Carnegie stated at the meet-| roads throughout the country could be built with no 

Shes arene yf die > gum can ing that he had fourteen open hearth furnaces run-| grade crossings and for high speed service alone, th« 

S ; General Railroad News 83 ning constantly on basic steel and an exhaustive series | problem would be very different. Speeds could be at 
’® vreau = ‘4 of tests which had just been undertaken by the Pennsyl- | tained with electric motors which are impracticable with 


MIE CELLANEOUSB: 





a, Tec cal, ‘ P 5 
A The “crap Heay 7 
Motors as § 
I Steam | ! 








NTEIE 
EDITORIALS 
M 
‘ 4 
| 
tal | 
k TORIAL Norves 4 
gi get 7 
} s on the Wests 
P New York & Pennsylvania, 470 
Convention of the Mas 
N Mechanics Associa 
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og in Chicago from a 
Eng ering Standpoint 47s 
Wontribufions. 
Basic and Acid Steels. 
ré HE Ep! F THE RAILROAD GAZETTE 

I write t Ls some of your readers, who have had 
x perie “ arious firebox steels, for a clear dis 

tion be é what are known as the “acid” and 

As I f manufacture of steel for locomotive 

ers, and to get some references, if possible, showing 
ompara slue of acid and basic steel for fire 
xes s not out of mere curiosity, but to ob- 
sou iforma n t enable me to decide 
vhich is the bett« if the two processes, and if there is 
efect in process tbat renders the steel pro 
‘ elia r firebox purposes. At the present 
ime there is a ng competition among manufactur 
rs of steel, a1 is difficult to decide from the many 
I ese : X h is the best No one who is care 
f wy se ' ng but the very best firebox ma 
eria ha purchase regardless of price, as the 
st of heet is it small fraction of the 
st of renewing it if it fails | know of fireboxes that 
have bee ise 14 vears and are still in good condition, 
and others that are badly cracked which have been in 
ise only tw s. If there is anything in the acid or 
he ba pro ut would tend to produce an inferior 
steel for firebox purposes, [ think you will confer a 

fa I } well as mys by giving the facts. 

FIREROX, 
I THE RAILROAD GAZETTE: 

Answering ter of Firebox,” I venture to make 
he f wing suggestions as tothe distinction between 
what is known as the acid and basic processes. 

The acid ope earth steel is melted on a silica or 

acid ot he slags are therefore necessarily acid 
and w not ne with tl phosphorus as it is o3 
dized in the st und the latter element is immediately 
recombined wit he metal. 

Basic oper arth stes as its name indicates, is 
melted on a basic bottom, which may be formed of lime 
or magnesia. In either case additions of lime are made 

the bath to insure a highly basic slag which will be 
sure to hold a f the phosphorus as fast asit is oxidized 
from the m 

he acid is pr pally a melting process and none of 
the impurities | he metal used can be removed, ex- 

ept cart , silicon. The consequence is that the 
juality of the s made is dependent upon the quality 
of the metal used and it cannot be made better, but may 


ha s, containing more impurities in the 
sphorous and sulphur than were found in 
stock. On the contrary, in the basic proc 

r how good or bad the materials used, a 











large proportion of the phosphorus (in the hands of a 
skillful workman as high as 99 per cent. of it and some 
of the sulphur) can be removed Chis makes it possible 
by the use of this process to take even a low phosphor 


ous iron ordinarily used in the acid open hearth and 
make it even better by removing a large proportion of 
the small quantity of phosphorus which it contains. 
There is »o reason why the basic process should not 
make as good steel as acid, but there is every reason 
why it should make better, and if chemical or physical 
tests show anything, it is better in every respect. The 
developments of the basic process abroad and the re 
sults attained, both as tq the quality of steel and eco 
nomical production, are such, that after careful study no 
one can fail to come to the conclusion that the basic 


Vania 


being seriously entertained whether it would not be 


be used for those purposes. 


tailroad, conducted by his own people; had not | the present forms of steam locomotives, and the problem 


only placed basic steel along side of acid steel for boilers| would become simply one of there being enough high 
and fireboxes, but he was informed that the question was | speed business to make the road a paying investment 


But the general railroad problem is not a question of 


generally specified that nothing but basic steel should | great speed, but, rather, can existing railroads be oper 


ated electrically from power stations so as to show 


A careful investigation of the present American open greater net earnings than they can by steam locomo 


hearth practice will show very clearly that the opposi-| tives‘ If a perfectly general answer could be made to 
tion to basic steel, coming from certain quarters, is | this question, it would have to be negative in the pres- 
solely due to commercial considerations, and not to any ent state of the development of electrical machinery. 


metallurgical ones. There are, however, a few railroads for which the con 

The firms producing low, phosphorous acid open hearth ditions are such that an opinion as to the commercial 
steel are obliged to use expensive raw materials, such | feasibility of employing electricity as the motive power 
as low phosphorus pig iron, generally made out of | can be properly given only after a careful estimate, 
Spanish ores, and they also use so-calied washed metal, rhe general problem, as well as it can be generalized, 
made by treating American Bessemer pig iron by the | has been carefully worked out by Messrs. Crosby and 
Krupp-Bell process. The scrap and other material used Bell in their recent treatise on the electric railway and 
in admixture are principally plate scrap and basic crop | their discussion is well worth careful reading by all who 
ends. Blooms, either puddled or those made from ore, | are interested in the subject. 
are used by but two firms in Pittsburgh. The basic crop The first question which arises is whether individual 
ends have been used largely for several years by the | cars are to carry motors. as in street railroad service. or 
principal acid plate producers. The resulting acid steel whether there are to be electric locomotives in place of 
is nevertheless higher in phosphorus than tie basic | the present steam locomotives. The motor-car method 
steel. would involve an entire reorganization of the train sys 

The Illinois Steel Co., after careful consideration of tem on most steam railroads, that is, frequent light 
the merits of both kinds of steel for plates, have also trains instead of heavy trains at longer intervals. There 
decided to erect four large basic furnaces with room for would seem to be no great difficulty in this in some 


many more. cases, as, for example, for suburban service, where the 


Lt is poor policy for the acid plate producers to oppose | traffic is not heavy; but when such traffic is heavy, 
the introduction and progress of basic steel, for basic | amounting as it does at times to trains of from 10 to 15 
steel makers could make specifications, both chemical cars at five-minute’interval:, and for freight service, elec 


and mechanical, which the acid steel makers cannot ful- tric jocomotives at the head of the train seem to be the 


When, in 
separate loco 
Hickman at the Spring meeting of the British Iron & motivesare considered, such as avoiding the multiplicity 


} } 


preferable, if notthe only practical, solution. 
marks (applicable in the United States) of Sir Alfred addition to this, the many advantages of 


fill, and it is to the latter's interest to consider the re 


Steel Institute to the effect that the process was now of trains, the taking on and setting off cars at stations 


well established, and whether they adopted it or not the fact that little or no change in the number and siz 
their competitors abroad had done so, and if it were not of train crews would be necessary, and that for a given 


adopted in Eng 





and they would certainly be left behind. gmount of power electric locomotives could be built 
GEORGE W. GorTz. cheaper and higher efficiency than small motors, it is 
safe to say that if electricity is to be applied at all to 
Electric Motors as Substitutes for Steam Locomo &X!sting roads must generally be by means of electric 
tives. locomotives 
Assuming for the present that such locomotives could 
BY ARTHUR T. WOODs. . 
be as readily obtained in the market as steam locomo 


Judging from the editorial notes which appear fre- tives of equal tractive power, the problem is reduced to 


quently in certain “electrical” journals, the reader the question of whether or not power can be generated 
might naturally inferthat “ steam engineers” areaclass jn central stations. transmitted to electric locomotives 
of thick headed obstructionists who can see nothing and used to haul trains more che iply, all considered, 
good in electricity in any shape, while on the other hand than the same work can be done by steam locomotives 
journals would apparently have [n the power stations we would have the most economi 


their readers believe that electrical engineers are ready ca) type of steam engines for the particular locality and 


certain ** mechanical 


to back any scheme, no matter how visionary, provided these stations could be located at the most advanta 


it involves the electrical distribution of power. 


Here is geous points in the district to be covered. The indicated 


a recent sample from a promivent electrical journal horse power thus economically generated suffers losses 
which has until recently occupied a very conservative during transmission to trains in engine friction. in 


position in regard to electricity as applied to steam transmission to the electrical generators or dynamos. ir 


roads: the dynamos, in the line, in the electric locomotive, and 
“Prompted probably by the near approach of afor-,jn the air and track resistance of the locomotive 

midable rival in the form of electric locomotives, the | .- , : : 
, When finally delivered at the locomotive draw 


builders of steam locomotives are continuing to make a 

little progress. Although the improvements are doubt- bar, the cost of this power. including interest and depre 
less looked upon as important ones in the minds of ciation, mast | 
steam engineers, nevertheless the actual increase of 
speed gained thereby, though not small, is by no means 
agreat step in the solution of the problem of interur- | tive to warrant the additional expenditure nec 
ban rapid transit. Like the efficiency of the steam en- the electrical equipment. It is at once apparent that the 
gine, the speed of a modern locomotive is already very problem is 
near to a limit which it cannot exceed from the very 
nature of its construction. Just as the speed of are 

volving wheel, and therefore that of an electric motor, is | of the links of the chain is considered, the difficulty of 
limited quite definitely by the bursting of the parts, s0| making an estimate which can successfully stand crit 
the speed of the present locomotive is limited by the 
bammer blow of the reciprocating parts. Besides this 
the danger of breakage increases very rapidly for higher 
speeds of steam locomotives. An increase of their size can be developed ina triple-expansion condensing engine 
also requires heavier rails and stronger bridges.” with 


enough less than the cost of the same 


power delivered at the same point by a steam jocomo 


‘ 


essary tor 


one requiring careful calculation at best, and 


when the uncertainty as to the probable losses in some 


icism will be appreciated. 


At first glance, when it is stated that a horse-power 


about one-half the consumption of steam that 

Statements such as the above do not help the cause is required in a good single-expansion locomotive, the 
of electric traction, rather the contrary. Why not meet proposition of making the substitution sounds not only 
the question fairly and say that when it can be clearly | feasible but attractive. But when it is learned, as stated 
demonstrated that it will pay to change the form of by Messrs. Crosby and Bell, that a 40 per cent. loss “is 
motive power on railroads it will be done and not be- | about the best we do with our present systems of electri 
fore? street car propulsion,” and the difference has to cover 

The possible advantages of electricity as a motive the increased first cost, the evidence of increased net 


power over steam locomotives are greater cleanliness, earnings is not soclear. And when we remember tha 
higher speed and reduced cost of operation, including in- | this low 


terest charges, depreciation and repairs in the latter. | engine is obtained only when working under the most 


water consumption Of the triple expansion 


The greater cleanliness is evident and in some locations | favorable conditions, and when developing the power 
will doubtless prove to be a strong argument. Possible | for which it is designed, and that when underloaded or 
higher speed, as far as the structure of the locomotive is | overloaded its efficiency falls off rapidly, the electric 
concerned, andas compared with the present types of | side of the question does not look so financially at 
steam locomotives may be also admitted tosome extent, | tractive. 

| but the limiting speed for such locomotives has not yet| It is shown bya table which gives a summary of th‘ 












< gee eT 


oh ile A ae = 


MO al A LEE 




















460 


results of the estimates made by Messrs. Crosby and 
Bell that with 60 per cent. efficiency for the electric 
engine, electricity becomes more economical than steam 
only at about 140 miles per hour, and that for 50 per cent. 
efficiency the two are about equal at 60 miles per hour 
The 80 per cent. efficiency has not, i believe, yet been 
obtained in practice. At lower speeds, according to this 
table, steam locomotives are the more economical. As- 
suming these figures to be substantially correct, it fol- 
lows that there is no immediate prospect of electricity 
becoming a competitor of steam for freight traffic. In 
this comparison a very economical type of stationary 
steam engine has been compared with a locomotive in 
which there is considerable room for improvement. It 
is therefore safe to say that until much more efficient 
means of generating and utilizing electric power are dis 
covered, andas long as a steam engine in some form is 
the prime mover, no system of electric traction 
‘an compete commercially with compound steam 
locomotives for freight service. For passenger 
traffic it may be a competitor under cer 
tain conditions, as already stated, but there are 
several electrical problems yet to be solved before elec- 
tricity will be commercially possible, except in rare in- 
stances. Judging from the high efficiency which has 
recently been developed in transmission of power by 
multiphase currents in Europe, the successful use of 
very high potentials, and the improvements which may 
reasonably be expected soon in alternating and multi 
phase current motors, it is not improbable that elec 
tricity may be applicable in localities Where its use is 
now commercially impossible. The more uniform the 
volume of traffic, the higher the price of coal, and hence 
the greater the proportion which the cost of fuel bears 
to the total operating expenses, the higher the speed 
which is practicable and which will pay, and the greater 
the value of the absence of smoke and cinders, the 
greater are the probabilities of electricity being the best 
form in which to use power for railroads. 

In the above it has been assumed that electric locomo- 
tives can be readily obtained. Until recently there was 
no evidence that builders of electrical machinery were 
prepared toundertake the construction of electric loco- 
motives of sufficient capacity to replace steam locomo 
tives of ordinary size, but it is now reported that three 
80-ton electric locomotives have been ordered for use on 
the Baltimore Belt Railroad. This is the best to date, 
but as these locomotives are to work in tunnels, where 
freedom from smoke is an important factor, and as, ac 
cording to the report, the locomotives are not to be de- 
livered until “early next year,” it is not very encour 
aging for the cause of electric traction. 





Steam has been replaced by electricity upon at least 
one road, however, viz., the St. Louis & Suburban. Lt 
will be remembered that this road operated about three 
iniles of cable road in the city, which connected with a 
narrow gauge steam division about sixteen miles long. 
During the past fall and winter the cable road has been 
converted into a trolley line, the gauge of the steam 
division has been widened, and the whole has been 
equipped electrically, with the power station located 
about seven miies from the city end of the line. For 
about eight miles from this end, the road is double track, 
and astreet car service with from two to four minute 
intervals is maintained. The remaining 1i miles is single 
track, and cars are run at intervals of about 15 minutes 
to Ramona Park, which is about 12 miles from the city 
end of the line, while six trips per day are made over the 
remaining seven miles to Fiorissant. This is an excep- 
tional case. The cable road was in bad shape, and if the 
form of power had not been changed, expensive repairs 
or reconstruction would have been necessary. As it is 
now, there is an electric street car line which gradually 
changes into a light traffic suburban line. The suburban 
part beyond the power station, which is conveniently 
located for coal supply, takes but a small part of the total 
power, and under these circumstances can probably be 
operated more cheaply than by steam locomotives. The 
average running time on this road is about 11.6 miles 
per hour, including stops, varying from about six miles 
per hour near the city end of the line to possibly 20 miles 
per hour for short distances in the suburbs. 

The present status of the question of electric versus 
steam locomotives may be summarized as follows: | 
1, There is no prospect of electricity replacing steam 

for long distance freight traffic. 

2. There is a possibility of electricity becoming an | 
economical substitute for steam locomotives for high 
speed service wherever the traffic is sufficiently heavy | 
and constant to warrant the construction of lines of | 
track independent of those used for moderate speeds, | 

3. There are very few localities in the United States in | 
which the conditions are such as to make such a substi- | 
tution commercially possible, with the efficiencies at 
present obtained with electrical machinery. | 

4. If the electrical equipment could be purchased at 
reasonable prices, there are a few short lines of steam | 
railroads on which the passenger traffic is such as to! 
make electricity a possible form of motive power at 
present speeds. | 

5. It is probable that electric locomotives will be used | 
in tunnels and for switching in cities where freedom 
from smoke is important. | 

6. No electric locomotive capable of doing the work of 
a medium weight steam locomotive has as as yet been | 


constructed, 
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Twenty-sixth Convention of the Master Car Builders’ 
Association. 


(Continued from page 448.) 

The second day's session was called to order June 16th, 
at 9:15 a. m, 

A letter was read from the American Society of Rai 
road Superintendents, inviting the Master Car Builders 
Association to send two or more delegates to the next 
meeting of the American Society of Railroad Superin 
tendents, to take part in the discussion. Thenext meet 
ing will be in New York, Oct. 20. On motion of 
Mr. Waitt, the President was authorized to appoint tw 
or more delegates to attend to that Convention. 

REPORT OF THE COMMITTEE ON METAL FOR BRAKE SHOES 

“Owing to the fact that the Committee has had 
another subject assigned to it, and, deeming the consider 
ation of the subject of air brakes the more important of 
the two, when it came to live matters, they found they 
had consuaied all the time, and regret much to have to 
appear before you without having made any progress 


over last year’s work. We believe that last year’s work 


| leaves the subject in good condition for investigation, 


and we therefore recommend that the present committee 
be discharged and the subject turned over to a new com 
mittee.” 

On motion of Mr. E. B. Wall the report was accepted 


and the committee discharged. The subject was turned 


over to a new committee, 
i 


FREIGHT CAR TRUCK FRAMES. 

We received 43 replies to our circular, 33 of which 
favored the rigid over the swing bolster type of truc! 
15 of the 33 were using the Fox steel pressed truck 
under from one to fifteen cars each, and so far they had 
given entire satisfaction, one member having one car 
with this truck under tor 15 months in constant service 
and had not cost one cent for repairs of trucks. 

All expressed themselves that the Fox truck posses 
ed good points, but had not been long enough in use 
for any one to recommend it. In viewof these fact 
your committee would recommend that this work be 
carried to the succeeding year, as the time required to 
ascertain the merits and faults of the Fox solid stee 
pressed truck would be considerably more than one yea 

Gro, F. WILson, S. A. Crone, W. S. Moret, 
Committee 


On motion of Mr. F. D. Casanave the committee was con 
About this report Mr. Godfrey 
W. Rhodes said * The committee have expressed then 


tinued for another year. 


selves as unable to form any definite opinion about the 
, 


Fox truck, but it does not seem to me that that was tl 


main feature that they were appointed to investigat 


I notice from last year’s publication that the annual ré 


port contains a report upon the relative advantages of 
swinging and rigid bolsters There surely has bee 

plenty of time to get some information about them. 
There have been interesting discussions on that subject 
and I hope that next year the committee will give more 
attention perhaps to that feature of it and less to the 


Fox truck, 


tHE RULES OF INTERCHANGE. 
On motion of J, M. Barr the rules were read separately 
and the recommendations acted upon in the orde D 
which they were read. The decisions of the Arbitration 


Committee for the past ur were approved. 


Mr. A. M. Waitt presented a report of the Committ 


on Joint Inspection and then the recommended chang 
in the rules of interchange were considered. The fol 
lowing are the changes decided upon without much dis 


cussion, 


Rule 3, section (s), paragraph 13, chanzed to read 
‘* Brake wheels must be free from any defect.” 

Rule 4, section (s), paragraph 19, to be changed in ac 
cordance with the decisions reached by the association 
in considering the air brake and signal instructions 

Rule 3, section (t), paragraph 1, changed to read ‘“‘Run 


ning boards complete and in proper place and securely 
fastened to roof of car 

Rule 3, section paragraph 1, changed to read 
* Running boards complete and in proper place and se 





curely fastened to roof of car 
Rule 3, section (u), paragraph 1, changed to read “* M. 
C. B. couplers with such minor defects only as do not 


impair their efficiency in safety. The following defects 
will not be considered as impairing the efficiency of M. 
C. B. couplers. 


Ak hipped to 1 in. vertically, and 2} in. horizon 
tally from outer edge of guard arm, provided not less 
than 5 in. of metal is left intact on outer edge of guard 


armatA. See fig. 1 


B. Chipped to 2% in. vertically and lin. horizontally 
in centre of guard arm, provided both top and bottom 
corners are perfect. See fig. 2 
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C. Chipped on side wall to 3 in. vertically and 1}¢ in. 
horizontally, as shown in fig. 3. ' 

D. Chipped on front wall or centre front face to 3 in. 
horizontally and % in. vertically in top, bottem and 
throat, as shown in fig. 4. 

E. Chipped on lugs in which knuckle swthgs to ‘¢ in, 
vertically, 3 in. back, and 3 in. transversely, as shown in 


ng. o. 


i — , —=\ 
= 
| = 4 
r oath im ’ 
j 5 
Fig. & Neer Fig. 6 


F. Having combination of chipped places within limits 
given above, as shown in figs. 6and 7, provided that de 
fects shown in figs. 1 and 2 do not together exist in the 
same coupler. 

G. Having rib in front of locking dog bent inward, 
provided rib is chipped off so as to allow dog to drop 
into position. 


l 
/ > 
; { 
{ ae 
f ae 
| | Fig.8 
‘ Fig. 7 


D. Chipped on front wall or centre front face to 3 in. 
horizontally and in. vertically in top, bottom and 
throat, as shown in fig. 4 


Rule 3, Section (u), Paragraph changed to read 
‘“*Drawbar keys and followers must be sound, keys se 
cured by tollar or ring, and followers held in proper 
place by drawhar guides.” 

Rule 3, Section (u), a new paragraph, numbered 10, is 
1dded, as follows: “‘Any railroad company may refuse 
to accept a car when equipped with vertical plane coup 
lers having either cast iron or malleable iron knuckles.” 

Rule 3, Section (y-2), changed to read “ Cars with four 
hole centre plates and long centre pins through bolster 
unless two of these bolts are effective.’ 

Rule 3, Section (y-3), chauged to read “ Cars with four 
hole centre plates and short centre pins which rest in 
upper plate unless three of the bolts are effective.’ 

tule 3, Section (y-4) changed to read * Cars with two 
bole centre plates unless both bolts are effective.’ 

tule 3, Section (y-5) changed to read ‘‘Cars with two 
hole centre plates if centre plate is broken.” 

Rule 4, Section (¢-) 1s removed, it being covered by 
iv 
Rule 4 has received the two following explanatory 
notes. 

(lh). A car is not to be considered unsafe to run on a 
count of its not being safe to load with any kind of 
freight provided that it is safe for the freight that is in 
it ac the time.” 

(2). Duplie ate defect card shall be issued in the plac e of 
lost cards or illegible cards where the record at the in 
terchange point shows that the cards were on the car 
when the cars were transferred from one road to another. 

Rule 5. standard defect card, is to be changed by add 
ing to the printed matter on the card at the top and 
»ver the name of the road the words “ M. C. B. Defect 
Card.” 

Rule 6, changed to read *“* Any company finding a car 
with detect card attached may make the repairs by the 
card, provided such repairs are necessary for the safe 
running of the car, and render bill for same to the com 
pany attaching card, stating upon the bill the date and 
place where the repairs were made But no bill is to be 
rendered unless repairs have been made. Cards are not 
to be removed from car until repairs are made and bill 
to stipulate the date and place when and where the re 
pairs have been made 

Rule 8 is changed considerably on recommendation of 
the Arbitration Committee rhe following is rule 8 as 
it now stands: 

‘Car owners shal! be responsible, but not chargeable, 
except on defect card or as provided in rule 10, for the 
following defects, when they do not give evidence of 
recent origin, or of being caused by derailment or wreck, 
or by unusually rough handling: 

‘(a) Roofs lost from cars on account of decayed con 
dition or faulty construction, and owners notified before 
the repairs are made. 

‘(b) 1. Brake shoes worn out. 

“2. Journal bearings worn out. 

**No charge is to be made for the labor of renewing; 
and an arbitrary scrap credit shall be allowed of one- 
half of the weight of the bearing applied. 

*3. Truck bolsters broken or cracked 

‘4. Body bolsters broken or cracked 

». Spring planks broken or cracked. 

6. Truck springs broken or cracked, 

7. Running boards defective. 
*8. Roof boards loose or missing, or tin or iron roof loose 
‘9. Roof grab irons loose or missing 

9. End or side sheathing loose 





i 
11. End or side finish loose or missing 
12. Ends or sides balged (not broken). 
‘13, Corner plates cracked. 
14. Draft springs broken. 
15. Draft timber bolts broken. 
16. Centre plates broken. 
7. Centre plate bolts broken. 
Bolster guide bars broken. 
Bolster guide blocks broken. 
frock tross rods broken or missing. 
Body truss rods broken or missing 
22 Centre pins broken or missing. 
23. Pedestals cracked. 
“24. Oil box covers missing or broken. 
25. Spread trucks. 
. Loose dead blocks 
27. Cars low on trucks where wheels come in contact with 
intermediate timbers. 
“28, Brakebeams broken, except where caused by derail- 
ment or collision. 
** 29. Side bearings and bolts broken. 
“30. Arch bars broken or cracked. 
**3t Column bolts broken. 
“42. Decayed timber. 
“33. Leaky roofs.’ 


> 
“(d) Truck or body bolsters, or spring planks, or truck 
springs broken, provided that the car was not derailed 











' or wrecked, 
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| ation, will 


printed last year, with the addition of prices of axles the 


same as for freight cars 

The Nominating Committee submitted the following 
nominations for the ensuing year, with a recommenda 
‘he propriety 
making Presidents and Vice« 
No action 


On the following day these nominees 


tion that the? Association should consider 
of passing a resolution 
Presidents ineligible after one year’s service. 
was taken on this. 
were elected for the ensuing year 
President, E. W. Grieves 
First Vice-President, F. D. 
Second Vice President, J.-S. Lentz 
Third Vice-President, T. A. Bissell 
Treasurer, G. W. Demarest. 
Executive Committee, J. T. 
Rhodes, P. Leeds, J. C. Barber. 
Secretary, John W. Cloud. 


Casanave 


Chamberlain G. W 


THIRD DAYS SESSION 

rh Rules of Interchange were considered in the 
morping and the results are given in what precede 
together with the changes made in these 


the second day's session. 

Mr. Casanave called attention to the fact that the 
time fixed for the work of the Association is now but 
three days, anda longer period is needed for the work 


Several members expressed the same opinion and it was 
voted that the President should 


of three to report the necessary changes in the by 


appoint a committee 
laws 
to increase 
rhis committee reported in the afternoon 
owing rec 


the Association. 
fol 
mmendation, Ww hich was adopted by the As 


That the 


duration of meeting of the 
with the 


sociation 
Associat 
June, and that the 


to l 


regular time of meeting of this 


ion shall be annually on the second Tuesday in 


session shall he 


regular hours of the 


from 9:3) a. m 0 p. m. and from 2:30 p.m. to 5 p.m 


SUPPLEMENTARY REPORT OF COMMITTEE ON AIR BRAKI 
AND SIGNAL INSTRUCTIONS. 
The Air Brake and Signal Instructions, which have 


the 
Association 


Association 
that the 


rules be put in operation this year and be printed by the 


membors of 
the 


the 


with the recommendation of 


now been put before 


Association and placed on sale, are practically the same 
as presented last year, with which our readers are famil 
iar. The by the 


mentary committee, which were adopted by the Associ 


following recommendations supple 


constitute the principal changes to be made 


in the Air Krake and Signal Instructions before they are 
issued in printed form by the Association. 

l. Since it has been shown that the packing ring of 
the piston in engineer's brake valve is, in some cases 
sufliciently tight to prevent an accompanying reduction 
of pressure in the chamber to which the air gauge is 
attached, when the train pipe pressure is reduced by 
leaks, it does not appear to be safe to rely upon the test 
recommended in the fourth paragraph on page 6 of the 
report. It is also shown that, in engineer's brake valves 
having an pressure valve, air from the main 
reservoir might, under some circumstances, leak past 
the excess pressure valve sufficiently to compensate for 
the loss from !eaks in the train pipe, if the test were 
made with the handle in the running position. as has 
been suggested. Sucha compensation is certain to occur 


the 


excess 


with engineer's brake valves of the most recent con 
struction, in which the excess pressure valve has been 
replaced by a reducing vaive. Such a method of testing 


aks is 
the 


therefore, unsafe 
Committee that the only 
the existence of dangerous 
train-pipe leaks by the engineman is to entirely discon 
nect the train pipe from the main reservoir, by placing 
the handle of the brake valve in the lap position, and to 
place an additional gaugein the cab, connected to the 
train pipe 

We therefore recommend the use of such an additional 
gauge, and the fourth paragraph of page 6 be amended 
so that it shall read as follows: 

“When coupled to the train place the bandle in the re 
lease position, and leave it there until the train-pipe 
pressure has reached 70 lbs. Then place the handle in 
position 3 and note whether the pointer of the gauge di 
rectiy atta hed to the train pipe remains stationary or 
falls back If the pointer falls back, etc. 

If this recommendation shall not prove acceptable to 
you, the Committee believes that, while ua test for leak 
age is very important, it would be better to omit it alto 
gether than to require one which may be ineffectual, 
and inthe event of the rejection of the above recom 
mendation, we recommend that the fourth paragraph of 
page 6 be omitted entirely, and the paragraph next fol 
lowing it be amended so that it will read as follows 

‘When the locomotive has been coupled to the train 
and the brakes have been charged with an air pressure 
of 70 Ibs., the engineman sbal!, at a signal from the in 
spector or trainman, apply the brakes, and leave them 
so applied, et 

An amendment, corresponding to that adopted for this 
leakage test, will be necessary in the answer to 
question 78 of the catechism. 

Il. We recommend that the sentence in italics, in the 
fifth paragraph of page 6, be amended by striking 
the last two words, “heavy grades,” and inserting in 
their stead the words, “such grades as may be desig 
nated by special instructions.” 

This will make the testing of brakes before 
ing grades subject to the same conc itions as those which 
regulate the use of the pressure retaining valves upon 
page 12, 

The adoption of this amendment will necessitate a 
similar change in the first paragraph of page 10, and in 
answer to question 53. Question 112 should then also be 
amended to read as follows : 

low sbould you proceed to test the air brakes bh« 


for train pipe I 
It appears to 
method of determining 


reliable 





also 


out 


descend 





| fore starting out, afterachange in the make-up of a 


A l ut as provided in Rule 9.” 
I 1a he matter of prices to be 
Second-hand. Scrap. 
~ F $6.00 4.1.0 
) 6.00 3.50 
| ned 
I ri fl for wheel and axle work is 
formerly headed “number 
faxit and “number of wheels” 
n ‘ inder the section of “wheels 
i hop marks on wheels and 
| ws 
\ 6 ! ther make are placed 
I : gements shall be made 
i en aents at the rearena of 
rangements are changed 
thecar for the wrong 
ii uncoupling arrange 
k i ‘ n 
| reig what redited and removed a 
for value of the drawhbar as 
| in Rule 26 
inges 
" ef 4 ft ong or over, 
" heel, 34 ft. or over, $275 
ling attachments, add to 
\ itering attachments, add 
rule after the prices of 
! i ve mentioned refer to 
4 f r bodies, except in the case 
! ha t lies, in which case the 
l ver end sills 
page 22, Rules of Inter 
\ f 60.008 acity or over have trucks 
smeter when new, $25 
le res as given above for 
mptly furnish to each 
free to their own road, 
uteria sir ’ i t be procured in the 
i i ha follows: 
M f stead of five cents per 
' rings” to be inserted alter 
ord st ira journal bearings to be 
y ate of 14 ead of 16 cents per pound.’ 
" ur to be charged at 16 instead 
to be nine cents instead 
tion to the timber men 
‘ ‘ neluded other k:nds as 
K ! 
i yf ‘ 1 this rule there is now 
i ~ led to this rule at the end 
following about the a 
nber of hours which may 
irious items of work enu 
iry to complete each 
is already included in 
Refrigerator All other 
cars cars 
4 5 
6 us 
ced ii 
ty } 
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ii 40 
70 4 
70 7 
uw iv 
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ua 8 
th “9 
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An a column giving the cost of the labor 
l ‘ s rated at 20 cents per hour. 
On m f Mr. Br ver, of the Michigan Central, 
tk 
, harge wa red for couplers applied in 
ada \ clause to this effect was added to Rule 26, 
I iow 
a . < | 
The pr f M. ©. B. couplers applied in Canada | 
ll be a rdvance of 30 per cent. over the market 
ce of couplers applied in the United States,” 
K On motion of Mr, E, B, Wall the rules were adopted 
od 







a whole changes, and on motion 


passenger car rules were adopted as 


with the foregoing 
Mr tarr the 








train, or before descending certain specially designated 
grades?” 

Ill. Your Committee begs to offer one other recom 
mendation. Since it appears to many to be desirable to 
designate not only maximum and minimum limits of 
brake piston travel to guide inspectors as to the extent 
to which the brake shoe slack must be taken up, but also 
a limit to which the piston travel may be allowed to in 
crease before an adjustment is again required, we offer 
for your consideration the following amendment to the 
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Ons of the plain chill advocates makes a very forcible 
remark and one w orthy of consideration, namely, “that 
the contracting chill is a much heavier one than the 
plain ebill of five or eight years ago.” His experience, 
which is large, confirms his belief that the plain chill of 
ame weight as the contracting chill, and the same ma- 
terial, in the hands of skillful and experienced men, will 
produce equally as good results as the contracting chill. 
This is also confirmed by two other large manufactur- 
ers, who have verified statements that this experiment 
has been made to their entire satisfaction, and who 
further claim that the time between pouring and cbilling 
the iron is very little affected by any contracting chill, 
and conclude by saying, “If railroads will first specify 
everything possible, so they can upon inspection: Ist, 
be sure of a safe wheel; 2d, that it will indicate suffi 
cient chill; 3d, that it is mechanically correct and Lot 
liable to damage from rough riding, ange wear, etc.., 
und ask the maker to guarantee certain mileage, and 
let them (the makers) provide the wheel, the railroads 
certainly would be getting all they could ask for. 

Gro. W. West, W. H. THomMAs, JOHN PLAYER, 
Committee. 

Mr. F. D, Casanave said: This is a very good report 
and shows that this committee has been at work. It is 
valuable in so tar as it calls attention tothe claims made 
by different wheel makers who use different methods of 
making wheels, namely, the contracting chill and the 
wheel made in the ordinary chill. Claims are made by 
the advocates of the contracting chill that 
made have a chill very much more uniform in the depth 
of chill. It seems to me that the committee next year 
ought to endeavor to ascertain and give us the facts in 
support of such claims. If theclaims made by the ad- 
vocates of the contracting chill are true, we are wrong 
in buying the other wheels. If a wheel has seven-eighths 
of an inch chill at one point and only one-eighth at the 
opposite side, the value of that wheel is limited to the 
depth of one-eighth of an inch chill. The committee 
next year should get some facts by calling upon as many 


wheels so 


railroads as they chose to give as many wheels as are 
required to determine whether the average chill is 
greater or more uniform in wheels made in one kind of 

i chill or in the other. I would therefore move that the 
committee be continuec for another year and in that 
time investigate the subject further and advise tbis 
convention whether wheels made by any particular 
method are better than others. 

This report was received and the Committee con 
tinued for another year. : 

WHEEL GUARANTEE, 

\ meeting was held on April 6, 1892, at Chicago, of the 
Executive Committee of the Associascion of Chilled Cast 
[ron Wheel Makers, in which the following resolution 
was passed : 

Resolved, “That when wheels are removed as failure wheels 
rom service, for any cause whatever, where there is a doubt 
as to whether the wheel maker is responsible or not for the 
failure, if it is practicable, such wheels shall be tested by the 
Master Car Builder, or his representative, and if it is found 
that the depth and character of the chill, and the strength and 
character of the metalin the plates, are upto the standard 
specifications adopted by the Joint Conference Commirtee of 
tha American Railway Master Mechanics, Master Car Build 
ers and the Wheel Maxers’ Association, it shall be considered 
that failure is due to the service and not the quality of the 
wheel, and that the wheel maker ought not to be called upon 
in such cases to pay for or replace any such wheels.” 

Your Committee feels that the resolution as passed is 
indefinite in its character, and is somewhat one sided in 
favor of the wheel maker. 

In the first place the clause, ‘“‘ where there is a doubt 
as to whether the wheel maker is responsible or not for 
the failure,” is extremely indefinite. Rule No. 9 of the 
M. C. B. Rules of Interchange reads as follows: ** When 
wheels or axles are renewed they shall be treated as fol- 
lows: 


“Wheels shall be charged to the company owning the car, if 
the cause of removal is: (a) Shelled out spots; (b) seams: (c) 
worn through chill; (d) worn flange; (e) tread worn hollow; (f) 
burst; (g) broken flange, if the breakage is caused by seams 
worn through chill or worn flange; (h) broken rim, if caused 
by rim being hollow; (i) cracked tread, caused by being worn 
through chill; (j) cracked plate; (k) cracked brackets; (1) broken 
in pieces; (m) loose; (n)out of gauge. Wheels shall not be 
charged to the company owning the car if the cause of removal! 
is: (a) Flat sliding; (b) chipped flange; (c) broken flange, if the 
breakage is not caused by seams, worn through chill or worn 
flange; (ad) broken or chipped rim, not caused by rim being 
hollow; {e) breakate of any kind caused by derailment. This 
rule clearly specifies the defects for which the owner is re 
sponsible, or the user is responsible, as between railroads.” 





All the defects common to wheels are enumerated 
here, with the exception, perhaps, of wheels failing on 
account of being ‘‘comby,” and the defects as mentioned 
are carefully defined under Rule No. 3, Sections (a) to 
(in), inclusive. The defect called “‘ccomby” is of rather 
rare occurrence, being an irregular spot caused by collec- 
tion of dirt or slag in the tread of the wheel. ; 

With reference to the defects enumerated above, the 
wheel maker certainly is not responsible for wheels 
“loose” or “out of gauge,” although the railroad com- 
pany mounting and using the wheels should be respon- 
sible, 

There might also be a question as to the responsibility 
of the whee! maker for “burst wheels,” as the bursting 
may have been caused by undue pressure in mounting on 
the axle or from bad fitting. In the case of “burst 
wheels,” the breakage of the wheel in question and the 
inspection of the strength and character of the metal! in 
the plates might be a basis for an expert to determine 
the responsibility of the wheel maker, but it would be a 
somewhat difficult matter for master car-builders to 
determine this question satisfactorily to themselves and 
to the maker. t 

With reference to the defects, ‘‘shelled out,” “‘comby te 
“seams,” “worn flange,” “tread worn hollow.” an in- 
spection of the “depth and character of the chill, and 
the strength and character of the metal in the plates” 
would throw no light whatever upon the subject, as 
there is no relation between these defects and the points 
referred to hy the Wheel Makers’ Association. 

The remaining defects, mentioned in clauses from > ¢ 
to “I” inclusive, are all cases of fracture, and it is the 
opinion of your Committee that wheel makers should 
under no circumstances, be re:ieved from responsibility 
for any of the cases of breakage referred to therein. : 

In the matter of worn flanges, there is a series ques- 
tion as to whether wheel makers should be held respon- 
sible for all cases of fallure from this cause, as a portion 


THE 


of such failures may be due to trucks out of shape and 
improper fitting; at the same time the result of our ob- 
servations would seem to indicate very decidedly 
the formation of worn flanges is due to a very great ex 


| type. 
that | 
| association in September 


tent to difference in the wearing quality of the two | 


wheels. 

As recommended ina previous report it would possi- 
bly be fair to hold wheel makers responsible for half of 
the failures from worn flanges. The members of the 
Wheel Makers’ Association presented quite a number of 
examples of wheels which were considered subject to 
replacement by the railroad ec ympany, in which the de 
fect consisted of *‘ rough spots caused by sliding,” and it 


would seem from their testimony that a great many 
railroads do not distinguish between “rough spots 


formed by sliding” and “shelled out” or *comby” 
wheels, This certainly is not fair to the wheel maker, 
as the whee! is ruined by sliding and would have been a 
pertectly serviceable wheel if not unfairly treated by the 
railroad company in this respect. Sliding a wheel fre 
quently heats it to such an extent as to crack the brittle 
white iron, causing small pieces to flake off, and this 
seems to be more frequently the case in well chilled 
wheels than in poor ones, the white iron possibly being 
harder. In the opinion of your Committee wheel makers 
should certainly not be held responsible for this defect. 

In conclusion, it is the opinion of your Committee that 
the resolution adopted by the Association of Chilled 
Cast Iron Wheel Makers cannot be incorporated in the 
specifications adopted by this Association, and that the 
only points which the Committee has to recommend for 
the consideration of the Association, so far as changing 
the present specifications is concerned, is whether any 
allowance should be made to the wheel maker for ‘worn 
flanges.” As to the wheei maker's responsibility for 
wheels sliding: when the sliding causes a “flaking out” 
on the tread, generally known as *“‘comby from sliding,” 
it would be impossible to incorporate this in the specifi 
cations, the matter being a question of judgment as to 
the cause of the spot so failing. It would possibly make 
the matter more definite to change the term ‘‘flat by 
sliding” as used in the guarantee, to “flat by sliding or 
comby by sliding.’ J.J. HENNESSEY, 

I! HOMAS SUTHERLAND, 
Committee. 

was action taken 


Mr. Rhodes said Last year there 


unfavorable to the wheel makers. Chis is the action 


that comes up now. I want to call the attention of the 
Association to the good work that these specifications 
and standards of our Association are accomplishing. 
The standards adopted for wheel guarantees and tests 
for wheels have, I think, raised the quality of the cast 
iron wheel ail over the country. Manufacturers gener 
ally are helping in this direction—not only with wheels, 


but with couplers and air brakes. About a year ago we 


started to buy wheels according to the M. C, B, require 
ment, and it was quite astonishing how bad the wheels 
were. But nowit is a very rare thing to find a whee! 
that will not stand the tests 

The recommendations of this report were ordered to 


be submitted for letter ballot, 


STEEL-TIRED CAR WHEELS. 


that, on account of 
its inability to get sufficiently definite infor 
mation, either from members of the As-ocia 
tion or manufacturers of steel-tired wheels, it is unable 
to submit any data that can be considered satisfactory 
or conclusive. Returns received from twenty eight 
lines representing 12,423 passenger equipment cars of 
the 30,659, given by Poor as the total equipment in the 
United States and Canada in 1891, show that they have 
used, approximately, the following steel-tired wheels : 


Your Committee regrets 


Number of 








of centre Viake wheels, 

centre Allen 14,618 
Allston 15 

Boies 2.487 

Krup] 260 

Paige 1,876 

Snow 1.234 

rotal 20,491 

Solid wrought spoxe Arbel 404 
Br wick 1,354 

Kr 0) 

Total 1.833 

Solid wrought dix Krupp 924 
Total 924 

Solid cast Snow (boltless a) 
Washburn 1.673 

rotal 1,753 

Grand total 25,006 


Defects of centres have been reported in tangible shape 
only in a few instances; the most of the defects given re 
lating to the tires and not to the centres, and it would 
seem that the records kept by many do not enable them 
to trace, accurately, the latter. The information before 
your committee, however, shows that none of the bolted 
centres reported are entirely exempt fromtrouble with 
loose bolts. The maximum variation in weights of the 
different types of centres is about 200 lbs. for wheels 33 
in. in diameter; the solid wrought spoke centres being 
the lightest and the solid cast centres the heaviest, the 
bolted centres and the solid wrought disc centres vary 
ing between these two. : 

R. E. MARSHALL, C. H. Cory, J. O. Patrre, 
Committee. 
[The report was 


accepted and the committee con 


tinued, 
AUTOMATIC 
First.—For the preservation of the contour lines and 


the thickness of knuckle the committee recommends 
the gauges proposed by the 


COUPLER STANDARDS AND LIMITS, 


the limits of variationjallowed by{these gauges. It is diffi 
cult to compare the gauges for contour lines submitted 
in the report of the Executive Committee to the conven 
tion of 1891, and accepted by that convention, with 
the revised gauges offered in the announcement of 
the Executive Committee dated September, 1891, 
nor have the limits of variation proposed to the 
convention been strictly adhered to in the 
limit gauges, either for the contour lines or 
for the measurement of the knuckle, The revised gauges 
and the new location of ruling points not only preserve 
the contour lines, but will also render it impossible to 
| make any local change in the contour lines which would 
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prevent the interchange of couplers of the M. C. B. 
The committee are therefore unanimous in rec 
ommending the adoption of the gauges submitted to the 
1891, by the executive com 
mittee, pursuant to the instructions given them at the 
convention of 1891. It has been ascertained that the al 
lowable limits of variation from the standard lines are 
sufficient to cause no difficulty in the manufacture of 
the couplers. 

Second.—The committee recommends the adoption of 
the limits for standard rectilinear measurements as 
given in the table with fig. 3 of the September report of 
the Executive Committee In recommending these 
measurements your committee considers it proper to 
call atcention to dimensions “‘D,” that is, the width and 
depth of the shank immediately behind the head of the 
coupler and the advisability of increasing the width 
Your committee finds, after careful investigation, that 
the most serious failure of couplers takes place in the 


guard arm. Increasing the width at this point will 
admit of strengthening the guard arm and will 
also provide additional strength to prevent pulling 
off the head of the coupler. 4 failure of this 
kind usually permits the head of the coupler 


to fall upon the track with occasionally disastrous re 
sults. Various devices have been adopted to prevent 
the coupler from falling upon the track in case of the 
failure of the end fastening, but no means has as set 
been provided, so far as we know, to prevent the head 
from talling upon the track when it becomes broken 
from the shank of the coupler. 

Third.—The committee recommends the adoption of a 
standard method by the Association for operating the 
locking devices of the M. C. B. couplers 

Fourth.—The committee recommends the adoption of 
a more secure fastening than the tail bolt for automatic 
couplers; the “*U” shaped, or pocket, fastening seems 
to offer a very much more secure and efficient device for 
this purpose. 

Certain prescribed tests were formulated, and a gen 
eral invitation was issued to all manufacturers of verti 
cal plane couplers to meet the committee not only for 
the purpose of securing uniformity in the M.C, B. stand 
ards, but also to settle upon a standard of excellence in 
material and design. The tests to which couplers should 
be subjected were willingly agreed to by a large majority 
of the manufacturers present, and your committee there 
fore submits the foilowing specifications for your con 
sideration: 


Specifications for M. C. B 

1. Weiegut.—Drawbars, including knuckles and locking at 
tachments, should weigh 210 lbs. or less: they must not weigh 
over 220 Ibs. 

2. Dror Trest.— Description All drop tests wili be made on 
a solid masonry foundation 4 ft 4 ft i ft. In testing draw 
bars for buffing blows they shall be placed in a vertical posi 
ion, the shank resting upon the foundation and with the 


Drawbara, 


knuckle in its locked position. The bottom of the drop will 
be flat so as to represent the bluws from an opposing M. C. B 
draw bar. 

PULLING Test.—Drawbars, when subjected to this test, 
must stand a pull of not less than 100,09 Ibs. A draft bolt or 


stirrup must be attacoed to the drawbar and subjected to the 
same pull, so as to strain not only the knuckle and locking de 
vice, but also the end of the shank of the coupler 

4. Nrop Test.—Drawbars must stand the following drop 

W eight of drop, 1.640 lbs 

Three blows at 10 ft 

lwo blows at 15 ft. 

The drawbar or knuckle must break into two or more pieces 
before it is considered to have failed under this test. The 
cracking of the parts wil! not be considered as a failure. 

5. In testing drawbars, if the knuckles fail and the 
stand the test, the bars will be accepted if satisfactory 
knuckles are provided, or if the bars fail and the knuckles 
stand, the knuckles will be accepted if satisfactory bars are 
supplied. 


bars 


Your committee also recommends that additional tests 
should be provided for the following, although we have 
as yet been unable to unite on any definite recommen 
dations: 

1. Guard arm tests. 

2. A drop test to represent the shock to which couplers 
e subjected in palling 

3. Tests to determine the resistance of the coupler to 


ar 


distortion within the limits of the gauges. 


|recommendations are 


Your committee doe; not advise that the above tests 
be acted upon at this meeting, for the reason that their 
largely speculative, but they do 


| recommend that they be accepted provisionally and that 


final action be taken one year hence. To furthera 


| proper consideration of this matter we also recommend 


that the Executive Committee of the Association should 
consider the advisability of calling for a laboratory test 
of couplers to be beld sometime during the month of 
October or November. 

J. S. Lentz, G. 


W. Ruopes, J. M. WALLIs, 


Committee. 
This report was accepted and the committee continued. 
The adoption of the gauges submitted to the Association 


| last September by the Executive Commirtee was referred 


to letter ballot. 

On motion of Mr. Forsythe, the recommendation and 
the report relating to the dimension of the barrel of the 
coupler was approved provisionally for the coming year. 
On motion of Mr. Schroyer the recommendation about 
the standard unlocking device was accepted and a com 
mittee was ordered to be appointed for its consideration 
during the coming year. 

M. Barr it was voted to be the sense 
That the specification for M. C. B. 


On motion of J. 
of this convention 


| couplers, as presented by this committee, be provisionally 


adopted and acted upon during the period between this 


and the convention next year.” 


Executive Committee in | 
their apnouncen.ent of September, 1891, together with | 


revised | 


On motion of Mr. Waitt, the recommendations about 
laboratory tests were referred to the Executive Com- 
mittee. 
STEAM 


HEAT AND VENTILATION OF 


MENT CARS, 


PASSENGER EQUIP 


Heating cars by steam has, in the past year, made very 
little advance in methods, but a very decided advance in 
the number of cars equipped for this purpose. This 

|¥ yuld indicate that the present devices used for the 
purpose are reasonably satisfactory. The tendency in 
| the past year toeliminate complications and refinements 
| of design based on theoretical considerations as to what 
constitutes a perfect system of heating cars by steam is 
clearly apparent. For example, a temperature 
regulator has been abandoned on several large 
lines, not because the device is not desirable, nor 
because it did not perform its work satisfactorily when 
in order, but because better results were obtained by 
| removing this complication, and making uniformity o 
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Piaiform Safe ( sins Freight Line Cars. re 
It is believed that the following. which are now class Let 
fied under the head of Standards, do not properly be poeance 
long either under the proposed classification of Stand “ 
ards or of Recommended Practice 
Storage of Line Cars on Foreign Reads, 
Dictionary of Terms. l x 
Entertainments 
The information embodied under these three headings 
should, of course, be properly recorded and should be 
reprinted in the pr ceedings from year to year. 
t is believed that this limitation of the word “Stand 
ard” would inspire respect and would result in the mors 
general observance of standards than now 
rhe Committee offer the following suggestions in ref 
erence to the present standards, if subdivided and 
grouped separately as standards and recommended 
practice 
S idard 
Section of wheel tread and flange: (Believed to be al! rig 
W heel mference measure: (Believed to be all ri ) 
Axle rie ( ’ ttee is of the opinion that it would be ex 
pedient to subi ») a special committe appointed for the tT 
purpose, the on Of modifying the present lig ixle soa 
to make fin. by 7in, instead of 354 in, by n., a 
now ’ 
Gauge for M nting Wheels: (elie ved to be all right.) 
Journal Bore lt is suggested that the drawings of 
present Standard journal boxes, if reproduced full size. should \ 
be very carefu revi is there are evidences that the pre i 
ent drawings are not complete in every respect t ‘ 
urnal Box Lids: (The drawings should be revised together 
with the drawings of the journal boxes 
rti e of the best ever pre pared for the As ‘ 
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actual service. Air brakes have been put on the market 
and sold which lack some of the most essential feat- 
ures of an effective brake. Asa matter of fact, manu- 
facturers have not only deceived 
deceived their patrons, and this, notw ithstanding the 
closest investigation having been mede_ by all 
parties. The best experts in the country have been un 
able todetect from an examination of models and draw- 
ings whether essential features, such as quick action, 
vraduation, ete., existed or did not exist. Public opinion 

ind general knowlec lge of the subject will effectively 
keep out the further introduc tion of indepe endent brakes 
which were making such beadway prior to your 1886 and 
IS87 investigation. There is, however, no board of cen- 
sorship or test to keep out impracticable air brakes, or 
to establish which of the new devices are really meri 
torious. It would seem a fitting time then for the asso- 
ciation to be considering a series of requirements which 
shail be exacted from all air brakes prior to their receiv- 
ing the indorsemeut of the association. 

With the above in view, your committee, after holding 
several meetings and receiving much valuable assist 
ance from the brake companies, as well as those inter 
ested in the brake question, has drafted the following 
requirements: 

Proposed Standard of Efficiency of Air Brakes. 

Conditions of Tests. 

First. Brakes will be tested on a rack representing the pip- 
ing of a fifty 34-ft. car train. All cocks, screens, angles and 
connections will be as nearly as possible identical with those 
in train service, The rac k shall conform to the drawing, fig. 
1, which gives the proper fittings, piping, dimensions of cylin 
der, auxiliary reservoirs, main reservoirs, engineer's vaive 
etc. (Fig 1 not ready on going to print.) 

Bee, PRESSURE.—Te-ts will be made with a uniform 
train pipe pressure of 70 Ibs. 

Third, CONSTRUCTION OF TRIPLES.—Triples must be con- 

structed so that they can be secured and operated on appara 
tus conforming to diagram, fig. 2. (Fig. 2 not ready on going 
to print.) 

| iene To secure accuracy in measurement of time in ap 
plication and release tests, electrical recording apparatus will 
be used. 

Fifth. Test shall be repeated at least three times under the 
same general conditions. The temperature at the time of the 
tests will be recorded. 

Rack Tests. 

First. APPLICATION TEsT (a).—Brakes must commence to 
apply on the fiftieth carin three seconds, or less. than three 
seconds from the first movement of the engineer's valve 
handle, and must indicate at least 55 pounds in the cylinder of 
the fiftieth car in three and one-half (34%) seconds or less, from 
the first movement of the engineer's valve handle. This test 
will be made with 
(1L.) 6-in, piston travel. 

(2.) 12-in, piston travel. 
(3.) 4 in, piston travel. 
Novre.—The object of this time limit is to secure in actual 
service a minimum length of stopand shock and break-in-twos, 

Second, APPLICATION TEST (b).—Commencing with the fifth 
car from the engine, the brakes of three successive cars will 
be cut out, the brakes will then be applied as per test No, | 

lhe emergency action should pass these three cars and apply 
on the fiftieth car in the same time as in test No.1. Tests will 
be made with piston travel of 6in,, 12 in, and 41n. 

Nore.—In freight service the most common method of rem 
edying a defective brake is tocut the brake out; hence it is 
essential that a limited number of brakes can be cut out suc 

eesively without destgoying the emergency feature 

Trird. GRADUATING TEsT.--Seventy lbs. train-pipe pressure 
having been secured, the foliowing tests will be made: 

(a). A reduc.ion of 8 lbs in train-pipe pressure. This should 
lightly apply the 50 brakes. 

(6). A further reduction of 4 to 6 Ibs. 
the wr. power on all the brakes. 

A reduction to 30 Ibs should equalize the pressure be- 
tween the auxiliary reservoirs and brake cylinders. The pis 
ton trave! in this test will be 6 in. 

Fourth. Test TO DETERMINE THE S#NSITIVENESS OF THE 
EMERGENCY VaALvgE.—Three valves selected at random will be 
taken for this test and each tried separately. The engine and 
tender brake should be connected in. 

A train-pipe pressure of 70 lbs. having been secured, the air 
will be discharged as rapidly as it may through an opening in 
the engineer's valve of /, in. diameter. Under this condition, 
the e mp y action must not take plac e. 

.—The object of this test is to check the introduction of 
triy ies which will cause an emergency application when not 
wanted, 

Fifth. Test to determine the holding power of the brake in 
service application and emergency application. 

(a) SERVICE APPLICATION.—Gauges will be placed on the 
eylinder and auxiliary reservoir of the first, twenty-fifth and 
fiftieth car with 70 lbs. train pipe pressure; brakes will be ap 
plied by admitting, as nearly as may be, 15 Ibs. into the cylin 
der of the first car. Record of pressure in the auxiliary reser- 
voirs and cylinders will then be taken as follows: 

(1) At the first application. 

(2) In five minutes from first application. 

(3) In ten minutes from first application. 

(5) In fifteen minutes from first a»plication 

(>) EMERGENCY APPLICATION.—This will be the same as 
above, except that all the air will be exhausted from the train 
pipe. 

Sirth. Release Test. 
observed in this test: 

(a) Boiler pressure, 160 Ibs. 

(>) Main reservoir cut out. 

(c) Pumps & in. steam cylinder, 7'¢ in. air cylinder. 

4 uniform pressure of 7) Ibs. having been secured in the 
train pipe, all the air will be exhausted by an emergency ap 
plication. <A pressure of 90 Ibs. will then be maintained 
against a diaphragm perforated by a “, hole, and a record taken 
of all brakes that release inside thirty minutes. In making 
this test special care must be taken to see that there is no leak 
in the train pipe. 

Norr.—This test, in addition to testing the release feature of 
the triples, is intended as an equivalent toa break-in-two in 
train service, 

Seventh. Tes? TO DETERMINE THE TIME OF CHARGING ONE 
AUXILIARY RESERVOIR, 

(a) Cut out the brake to be tested by the cut-out cock. 

(>) Bleed the auxiliary reservoir, empty and close the bleed 
cock: 

(c) Secure 90 Ibs. pressure on main air reservoir and train 
pipe. 

id) Shut off the pump. 

e) Cut in the brake to be tested, and note from the reading 
of the eauge the time occupied in charging to 70 lbs. The time 
should not exceed 60 secs., nor less than 45 secs 

Nore.—The object of this test is to prevent irregular charge 
ing of auxiliary reservoirs. and thus insure that the front 
brakes will not apply after charging. 

Train Tes 


In order to provide against defects which a rack test may 
not develep, it is recommended that railroads make a 50 
car train testin actual service before accepting the result from 
the rack test as final. 

Second, In making application test Nos. 1 and 2 witha 
train, the measurement of time from the firat car to the 
fiftieth car should also be provided for. This will determine 
—— oeceupied by the engine brake as against the car 
brake. 

Third, Special care should be taken with the engine and 
tank brakes in order that they do their share of the braking 

during the stops, and not pull away from the train. 

Fourth. All brake shoes must have a proper bearing on 
wheels, which is best ‘ac ccomplished by giving them some 
previous service before testing. 

Fifth. Tests to determine the shock should be made on a 
level track with ail the slack in the train pulled out at the | 


time the brakes are applied. ‘ 


This should increase 











The following conditions should be 











THE RAILROAD GAZETTE. 


In submitting the above, your committee does not 
recommend that the Association take final action on the 
report at the present time. What is presented is in 


the coming year. 

In following out these investigations your committee 
has met with much encouragement from members of the 
committee on Safety Appliances of the American Rail 
way Association and has been in conference with its 
members about facilities for conducting tests. An essen- 
tial featur : of this work is a permanent location for 
carrying on the investigations with pipe rack, gauges, 
rec Lav apparatus, competent assistants, etc. Several 
of the brake companies have very considerately placed 
at the disposal of the committee their racks, The com 
mittee. howe ver, is glad to announce that the Pennsy! 

vania Railroad Company has offered to establish for the 
Association, at its Altoona shops, a complete set of brake 
testing apparatus and to give every facility for further 
ing these investigations. This secures for your Assoc ia 
tion everything that any organization wouild desire, and 
when fully established will, without doubt, confer last 
ing benefits on the railroads of this country. 
GopFREY W. RaopEs, Epwarp B. WALL, 

Gisss, Committee. 


GEORGI 


This report was received with applause and Mr. Rhodes 
was requested to present further argument, which he 
did as follows: 


During the past winter, before a com 


nh appearing 
mittee representing the State Commissioners, there was 
one curious condition of things existing. 


atives of 


The represent 
the railroads were advocating the use of cer 
tain safety appliances. The Commissioners wanted to 
require the use of those same appliances, and yet the 
Commissioners and the railroad companies could not 
agree, simply because the Cummissioners wanted to 
make it obligatory and the railroad representatives did 
not feel authorized to say that they should be used yet 
although they said they were using the devices. Now, 
one could see that the Commissioners could not recon 
cile the conditions, where the railroads were advocating 
the use of certain devices, and yet when the Commis 
sioners say, ~ Weare going propose that every bod y 
shall use them,” the railroads say, **‘ No, we do not want 
them.” I think that the reason for the apparent para 
dox really was that the Commissioners did not appre 
ciate the crude stage in which these 


still are. In the 


safety appliances 
matter of the coupler, while we feel 
that we are on the proper track and have got the right 
coupler, we do not yet feel that it is perfect. The same 
is true of other safe*y ap 
to the air brake. 


jliances, and it applies, I think, 
While 
what has been outlined isa departure from the usual 


The committee has said that, “ 


course pursued by railroads, we believe it is warranted 
under the national and state legislation now going on: 
for such action will certainly have a tendency to foster 
and encourage spurious and useless devices.” 

Now I propose to show some of the difficulties that 
exist now among the brakes that are on ourcars. In 
the first place we will take the results obtained from 
five triples of different construction taken off cars pass 
ing over our line. I have not thought it wise to give 
the names of the triples, and so | have lettered them. 


TABLE NO, 1, 


Time in 

Triple seconds 
A ° 17 
Bb 36 
. 42 
D yews . 64 
Kk . 66 


The reason for that is, that the investigation is crude. 
These tests are made with only one triple of each manu 
facturer, and cannot be said to represent an average. 

Our committee have recommended that the charging 
time of auxiliary reservoirs, under certain conditions, 
be not lessthan 45 seconds and not greater than 60 sec 
onds. The condition under which this test was mad 
was not precisely the same as a test which the commit 
tee made some time previously. On the left I have let- 
tered the five triples. On the right I have shown in 
seconds the time which it took to charge the auxilliary 
reservoirs to 60 Ibs, The condition of the test was this: 
The main reservoir on train pipe pressure being 90 Ibs., 
the pump being shut off. The length of the pipe was 
9fct. The main reservoir was 19 in. in diameter by 42 
long. The time is given for these conditions, The 
D and E triples are about correct; the others are wrong. 

The effect of having the A, Band C tripleat the front 
of the train intermixed with other triple would be the 
charging of front reservoirs first, and when the brakes 
equalized in the rear reservoirs, on account of the higher 
pressure in the front reservoirs, the brakes would go on 
again. Thisisasimple test which any one can make. 
and is a test which manufacturers of triples ought to be 
very careful about. 

With the same triples we attempted to compare the 
service action and emergency action the results are 
given in tables 2 and 3. marked * Service” and * Emerg 
ency” respectively. 


TABLE 2, 
Serrece, 
Dia. of 
opening Triples. 
Service application commences C, E and D 
i) . < f 
: ‘ 
RANGE 
-A 
C 
E 
Rancas Se eceeectanepecneves eebediouesheondadan D 
Emergenc y. 
(3) 
Dia. of 
Opening Triples. 
36 as Eme rgency ap yplic ation commences. Cc 
49 es wd 
64... ei ' ’ al FE. 
| RS “ ” a D 
fo} 
Full emergency at once...... aia el 
pein, «KE 
4 .D 
od 
Range 
(6) 
Ie isiksmpeninneslon= priest tiac eee ae cenit <9 aie 
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I will refer first of all to the service test. The same 
length of piping was used as in the other case. We took 
brass discs (a number of them, some 17 to 20), and in the 


the ‘mselves, but | tended more as an outline to be improved upon during | centre of the disc were openings, starting ata 64th dia 


meter, and Increasing by 64ths, The discs were put at 
the connection with the engineer's valve, and, having 
secured 70 Ibs. in the auxiliary reservoir, all the air was 
allowed to escape from the train pipe as rapidly as it 
might through the opening. We found that triples C, 
E and D began to apply with the ,\th opening. Triple 
B did not apply until we put a ,\\th opening. 

Now, when [ speak about this opening | want to be 
understood as referring to the diameter expressed in 
64ths. Triple A did not go on until the diameter was 

,ths. 

At the left of the (4ths you will observe the figures 

9-2 hose show the ratio of the areas to each other. 

We desired to determine when the quick action began 
to appear, so as to get the range of the service feature of 
the brake, Of course, the wider that range was the less 
difficulty there would he from the quic k action going on 
when not wanted. In determining whe n the quick ac 
tion began to appear the cial of the gauge was watched 
and when the arm would move and kick on at the last 
part of the stroke we considered then we had reached 
the quick-action feature of the brake. 

The first one to show the quick-action feature was C 
at ths, diameter measure. The next was A, at ths. 
The next was E, at ,{\ths, and last was J), at ,ths. 

Now, by deducting one from the other we get the 
range of the service feature of the brake, given in 
Table (2). 








rhe one with the lowest range is A, with ¢,ths. The 
next is C, with ~,ths, the next £, with ths, and JD, 
with §,ths. The last named is, of course, the safest 
triple to use. Triple “A” bas but very little service 


feature at all. It is nearly all quick action. 
In determining the range of the quick actiou, or the 








rauge of the emergency teature of the brake, we got 
quite interesting results. Table (3) shows the diameters 
of the openings that will cause quick action at once when 
the valve is opened 1 gets very quick action witha 
diameter measuring ths, F with a diameter measuring 
Aiths, D with a diameter measuring jjths, and C with a 
diameter measur : ths 

Now the range is obiained in the same way as before. 
We find that A, Eand D have a range of ,j,ths, that is 
to say, practically alike. And A, which showed very 


little service feature, shows a good quick action feature. 


The conclusion is that A is almost entirely a quick a 


tion brake: that there is no service feature abouciit. I 
can speak of that confidently, because that is the con 
dition of that brake. It is not a joint service and quick 
uction. It is almost a quick-action by itself, and disas 


trous results would follow if placed with others ina 
train. If one of those brakes went on partially slow 
action and then followed with the quick action, as it 
would be sure to do, it would bring about bad results. 

But, perhaps, the most interesting case is that of ¢ 
We find that in place of C getting its quick action with 
a short range it does not get it uniil the diameter is in 
creased $.ths; in otber words, it is not strictly speaking a 
quick-action brake. Itis jnst the reverse of **A;" that 
we can also speak of confidentially, not only on the one 
test, but it has is proven to be so in service. 

\ triple such as ‘'C” is willbe a very tardy quick-ac 
tion brake, and in certain lengths of train the quick-ac 
tion feature would die out entirely. Evenin a5‘ car 
train the quick-action feature would die out entirely. 

These experiments show a way by which the sensitive 
ness of the service feature of triple sand the sensitiveness 
of the emergency feature of triples may be measured and 
gauged pretty accurately. The committee think by fol 
iowing this line of investigation that we will be able to 
determine a measure for yraduating brakes. When that 
is accomplished, in place of having all the experimenting 
going on in the cars that are passing over these roads, 
they can be made in the shopsand not put out in service 
until the brake is perfected. 

Now, I want to refer again to what I said at the com 
mencement. Our State Commissioners and our legis 
lators do not realize these things. They say: “It is 
good enough—use it.” The reason that railroad peopl 
hesitate with these same matters and do not wish to 
have obligatory legisiation is because they know that 
they are not perfect, and until we get some means of de 
termining accurately that what we have got is good 
there is going to be more trouble than good obtained by 
forced legislation. (Applause.) 

The committee appointed to report on subjects for the 
coming year recommended that the Execative Commit 
tee be requested to select the subjects and appoint the 
committees, 


he Committee on Resolutions presented the follow 
ing, which was adopted with applaus 

WHEREAS, The members of the Master Car Builders 
Association have, during the period of this convention, 
enjoyed special courtesies and privileges, and desire to 
make public acknowledgment of the same 

THEREFORE, Your committee submits for adoption by 
the Assoviation, in this convention assembled, the fol 
lowing resolutions 

Resolved, That the thanks of the Association be tend 
ered to the several parties who have so kindly contribu 
ted to the success of the convention and to the pleasure 
of the members, as follows: 

To the citizens of Saratoga for their hospitable recep 
tion and welcome, as exhibited to the Association by the 
President of the village. ; 

lo the Delaware & Hudson, Fitchburg, New York Cen 
tral Railroad companies for the courtesies of transporta 
tion and excursions as tendered by theirrepresentatives, 
and tothe Railway Age and Northwestern Railroader 
for the daily public ation of convention news and pro 
ceedings. 

The Association this year is especial indebted to the 
officers of the D. & H. 
which they have conducted the excursions and transpor 
tation arrangements. 

The following places were suggested for meeting next 
year’ Saratoga, New York City, Old Point Comfort, 
Milwaukee and Put-la-Bay. 

The convention closed with speeches by the new Prés 
ident, Mr. E. W. Grieves, First Vice-President F. D 
Casanave, Third Vice-President T. A. Bissell, and Pu 
laski Leeds, a new member of tue Executive Committee. 

On Saturday the Association in a body, together with 
the friends of the members, enjoyed an excursion to 
Lake George tendered by the Delaware & Hudson Canal 
Co. 

There was a large attendance at this convention, and 


Cc. Co. for the able manner in 
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. g n. N Wells light alone and ‘ . . % ’ 
. . ‘ « are shown by figs. 1, 2 and 3, herewith. The lu-| to abou 4 nu f examples being give If a 
Co Cat ! Mass., knitted mattress | pricator onsists of a cradle supported by four coiied | series of test load } e been applied t a bridge at in 
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TRUCK FOR TRANSPORT CAR—DALLES BOAT RAILROAD 


AM Re aN 


\ng may be taken without waiting for some accident to | curves. A turn-out 1,700 ft. long is reeommended ab 

























































{ j Rather than to abolish test loading, as proposed by | The maximum gradients are 0.6 per cent. 
4 ; some, the correspondent of our German coptemporary is The car for transporting the boats was designed by 
be 4 ’ of the opinion that the practice should be extended so | Lieutenant Burr, Corps of Engineers, U.S. A., one of 
4 as apply to even the smallest iron and steel bridges. |the Board. It is composed of a plate girdar platform 
f - carried on four-wheel trucks. The 
“ The Proposed Dalles Boat Railroad. platform is 168 ft. long by 38 ft. wide. 
| In 1888 a report was made by a board of engineer offi- | The trucks are 34 in number, that is, * 
cers upon the best means of passing the obstructions in| 17 on each track. They are 20 ft, — 
s the Columbia River at the Dalles. Several plans were | apart, centre to centre, laterally, ’ 
4 presented, but the one which the Board adopted | and 10 ft., centre to centre, longi- ~ 
q g and recommended is for a boat railroad. This} tudinally. The wheels of each truck | 
4 plan calls for a railroad 45,100 ft. long from Big) are 5 ft. between centres, giving 5ft. 
by ' Eddy to a point above Celilo Falls. It is  pro-| intervals between all wheels on one . 
posed to transfer boats from.the water to the railroad | rail. The fourth truck from each = 
: and back again by hydraulic lifts, and the carisdesigned | end has a kingbolt connecting it 
: to transport vessels 165 ft. long and 38 ft. beam. The! with the platform above. Thus there Ma 
, boats to be transported are estimated to weigh with | are two trucks 100 ft. apart to guide b a 
My their cargoes 600 tons, the weight of the cradle is esti- the car. Theremaining trucks move ~ 
mated at 184 tons and of the car at 300 tons. The maxi-| laterally to accommodate them 
* mum lift at low water is 68.2 ft. It is proposed to lay a/| selves to the alignment of the track. 
i railroad of two standard gauge tracks 20 ft. between | They pivot by radius bars around 
5 centres with 90 Ib. rails. It is considered that an align- | points 8!¢ ft. from their centres, and the trucks are 
% } ment consisting of straight lines connected by turn-| provided with sets of rollers on which the platform 
4 tables is impracticable, owing to the regular character of | shifts. One of these trucks is shown in the engravings 
) the ground, and therefore the plan involves two-degree | herewith. This project is now before Congress for an 
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| appropriation in the River and Harbor bill. Its total 
cost is estimated at $3,576,356, including all necessary 
buildings and rolling stock. 

Our special purpose in calling attention to this matter 
is to lay before the reader the following communication 
on the subject addressed by Mr. John F. O'Rourke to 
the Chairman of the River and Harbor Committee of 
the House of Representatives. Mr. O'Rourke needs no 
introduction to our readers; his communication fol 
lows: 

In view of the fact that your Committee have under consid 
eration the advisability of making an appropriation for the 
construction of a boat railway along The Dalles of the Colum 
bia River, I take the liberty of suggesting a few reasons 
ugainst the government's spending any more money on this 
project at present. First, I should say that I am strengly in 
favor of ship or boat railways in all cases where they are prac 
ticable, as probably affording, in the present state of engineer 
ing science, means of navigation across obstructions between 
natural waterways that are more expeditious and economical 
to build and operate than canals. But I think that their most 
enthusiastic advocate will hardly recommend them as the 
proper thing along the rugged windings of a rough side hil) 
river bank. I have been interested for a number of years in 
ship railways, and for the past three years have been the en 
gineer of Messrs. Dawson, Symmes & Ussber, contractors for 
the Chignecto Ship Railway, so that I may claim a fair degree 
of familiarity with the subject 

rhe idea of ship railways is not new, but the first one to be 
finished and operated remains for the future. The Chignecto 
Ship Railway is the first on which any construction has been 
attempted, and is, perbaps, the only one of which every 
ninute detail has been studied and developed, until no uncer 
tainty remains of its entire practicability. Some of the most 
eminent engineers in the world were engaged on this task 
und when they had eliminated each successive difficulty there 
were no curves left in the line, which is an unbroken tangent 
from end to end; the maximum grade was per cent., or 4 
that of the boat railway that you are considering, and the lift 
ing docks were designed to be operated by hydraulic presses 
having a stroke equal to the whole height to be lifted, while 
raverse tables were adopted as the means of permitting ves 
els in transit to pass by each other. Thus absolute simplicity 

1s finally reached, and then, and not before then, could the 
Dominion Government and private capital be enlisted in its 
behalf 

It is considered that this ship railway wil! be ready for op 
eration by the fall of next year, and the lessons which it will 
teach, after navigation on rails becomes an every day fact, 
may point a way not yet known to the successful adoption of 

curved alignment, turnouts, and steeper grades, and it is 

irely not more than common prudence to await the results 
of that experiment before undertaking another that is many 

es more difficult, and that too at a situation that is totally 
insuited for such a purpose 

The governing idea of the Columbia boat railway is thata 

ar 168 ft. long, 38 ft. wide and borne on 34 trucks, weighing in 
~O tons, can carry a loaded vessel 165 ft. long, 38 ft. wide 
and weighing 6)0 tons The total weight, therefore, that is 





distributed over 160 ft. of double track is 900 tons or 2y, tons 
per foot of single track, being more than twice the weight pos 
ble to concentrate by any known trains either of locomotives 
rears. It is assumed that this long and heavy car can pass 
1round two degrees curves and be shunted on sidings at pass 


ng points such as an ordinary train would be 





here is-nothing whatever in present railway practice to 
warrant any such assumption In the first place it is doubtful 
if a track which is no stronger than one of the standard type 
is equal to the task of bearing in ordinary use without great 
risk of disaster a load which is more than twice as great as 
any standard track has yet borne even on the most extraord 
nary occasions, which is what this plan proposes. However, an 
examination of the novel and ingenious car given in the report 
shows that it is still not a question of track, but of car. 1 have 
prepared a sketch showing the position of the wheels on a two 


degree curve, by which you can see that when the trucks 


swing 84 in. or less (not 544 in. as given in the report) on about 
1 416 ft. radius from the line of the radius bar centres that all 
the trucks but the four pivoted ones sit on the tracks in dif 
ferent positions grinding against one or another rail at varying 
angles, being pulled out of line by the obliquity of the radius 
bars and tending to occupy a wider space than the gauge with 
diagonally opposite wheels This tendency is proportional to 
the amount of deflection. In the pivoted trucks the pull of 
the locomotive being also oblique there is great side friction 
with them as well. Itis quite safe to say that if you tooka 
common train and attached to}! of allits trucks eccentric 
| bars acting with similar obliquity its locomotive could not 
again start it, for they would tend to swing around in the line 
| of the force and simply bind against the rails 
Another point fatal to the practicability of this car is that 
the weights on each pair of trucks as they deflect upon enter 
ing acurve become unequal, depressing the nearer springs 
correspondingly while the farther ones rise an equal amount, 
and the centre of gravity sinks, being no longer midway 
bet. ween the tracks An additional resistance other than fric 
tion is thus introduced which must be overcome in getting the 
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Civil Enginee 
1ich may give y 


1 of the cl 


rs in connection with a longer oral description 


yu a better idea of a practicable ship railway 
aracter of the work that is necessary to secure its 
nanence 


New York, May 31, 1892 


Switching and Car Cleaning at Dearborn Station, 
Chicago. 

he roads entering Dearborn Station at Chicago have 

the Chicago & Western Indiana Railway 

he care of all passenger trains and cars after arriving 

ation By this arrangement the Chicago & 


urned over 


a the s 


Western Indiana does all the switching and car cleaning 
as well as all light road repairs, except in one instance. 
ithe Atchinson 


lopeka & Santa Fe has its own passenger 











yards at Eighteenth street, and will do its own eleani 


and repairing. 





re ! each bears an equal share ana through this, the| In order tohandle this business properly and exped 
heigt differenc he load on those trucks will have to tiously, the Chicago & Western Indiana will distribute 
be lifted when the bearings ar« restored to the centre. In other | the work in the following manner. At the Dearbor: 
' Monn al ste girders under the load, so that either side of the main tracks. There is athird yard at 
: 1g to deal with friction only in determining the Eighteenth street, parallel to that owned by the Atch 
sry to operate the swinging trucks a pert of the | 5°", Topeka & Santa Fe, but between it and the river 
eig ulso be taken into consideration as having inevi- | The two yards at Dearborn street will accommodate 120 
‘ ed. Iftl icks were all exactly in line with | cars, and the Eighteenth street yards will hold 75 car 
ad Of nearly all tending to turn askew in the | The cars of the Chicago & Eastern L[llinois, Chicago & 
sted oO it is not likely that two engines | Erie, Chicago & Grand Trunk, and the Louisville. New 
ho ye 1 veiton or off the two-degree Albany & Chicago will be cleaned and stored at the 
‘ msidering. Finally, remembering that the side Dearborn station yards. and those of the Wabash will b: 
e fu igainst which all these forces of . 
: latere! reaction of ewinaiing trachea. often cleaned and stored at the Eighteenth street yard \ 
, hole load on them, and with an array of | renewals of wheels or heavy repairs to trucks are made 
‘ 1g ‘ ich as no other combination of wheels ever | #! the Eighteenth street yards, except for the Chicago & 
; e are nted by a braking power that | Grand Trunk cars, which is done at Dearborn yards. 
ft 1estion to overcome by traction. This | The work also includes the sleeping cars run on those 
any other way that might be devised for | roads. The wheel repairs, car cleaning, etc.. for the 
ng KS sideways by the reaction of the sides of the | Chicago & Grand Trunk at the Dearborn station include 
A in Can possibly be feasible which does not pro like service for any Pullman or Wagner cars used by that 
rpose acting against the body of the car, ' road. 
~ « . py pe a “a All the yards are provided with water and sewer con 
gent were inadmissible. This car that iede. 2°°%tom® an lare piped f wr supplying cars with Pintscl 
ma at o plainly cannot, is the best compress d gas, lhe Eighteenth street y ard, built re 
et proposed by any engineer. Therefore, it ©®@U'Y YY the Chicago & Western Indiana is so ar 
proposs Joat Railway, although so well de ranged that it may be extended in case the company cat 
sig ‘ y ' utters taken by themselves,is Secure adjacent property owned by the mpany bu 
ailu 4 ne sof transporting boats, leased and used by other railroads. 
; ss 
fi 
ae —F = . 
GROVE e 
CAR SWITCHING AN[ LEANING YARD AT DEARBORN TAT 
ul difficu pposed to taking large struc In the engraving is shown the arrangement of the 
ve ha gineers have not yet learned to’ Eighteenth street yard, and the main line tracks of the 
he abstract that the problem of Chicago & Western Indiana. over which run all trains to 
. fa -” ‘ines can be considered | 444 from Dearborn Station and all freight trains of th 
‘ i ean , mt a ea 3 case — W abash, the Chicago & Eastern Illinois, the Chicago & 
a ase peat that a more inexpedient Grand Trunk, and the Louisville, New Albany & Ch 
wit s matver at once so complex andim-. ©4#° rhe yard isentered at Nineteenth street from 
, e se ed would be difficult to find. Track No. 5 by means of a ladder track. Track N« 3 
I ecessa riticise the estimates—I must a lead from main line track No. 4, north of Seventeent! 
. em extraordifarily low. The Chig- street. All trains going to or from this yard arrive or 
witha sdway 5ft, narrower than pro-| leave by this track, and in case of blockade trains are 
e the length, has nine times a5 otored on it te mporarily. There are seven wash tracks 
ructure of which is faced ‘ a a —o 
; <5 arin te tine Genin one repair track, and one storehouse or supply 
ale though the line runs across a| -U¢ cist spur tracks terminate at the platform at the 
gra 1tting or embankment ex-| Orth end of the yard This platform is used for 
‘ n hrough a region that is almost | Cleaning carpets and cushions, Upon the repair track 
are placed all cars needing wheel or heavy running re 
estimate too low. The item of renewal pairs. Alongside of this track are a wide platform and 
would b en times what is estimated for | qa storage track for new wheels. At the end of the spur 
er \ d the cars could be made to grind | track beyond the platform are short storage tracks for 
ack ward and forward daily. and a old wheels, having a capacity for about two carloads. 
perilous navigation of the curves and These tracks are issigned to the different roads, and 
for removal and damages than a . 
: besides blocking the road for weeks. so that when filled, flat cars are plac ed opposite them on the 
. te for operating such an extremely difficult wash tracks, and the wheels loaded. This yard being 
: — kely to run into large figures. so close to the Chicago River has excellent drainage. 
I may add I keenly regret that the United States has There are ample sewer connections provided, but the 
ed ( o precede her in introducing this novel and yards were excavated and filled in with stone, gradualls 
ode of transportation, a feeling I am sure | decreasing in size, and finished with a top-dressing of 
é of your committee shares, but let me earn- | broken ballast. This arrangement insures a reasonably 
: reaieaws eo ae forward in aid of dry yard. At either end of the yard there are placed 
‘ se it thatit be given a fair . , “a 
lity that sblo, and test tmspone on thts double cross-overs in the main line tracks to facilitate 
. promising offspring of engineering a task for handling yard trains and making it possible to reach the 
fa may exceed the greatest resources of its ma- | Yard from any main track in either direction. 
development The basis on which all cleaning and repair work will 
| also have the honor of inclosing a short paper which was! be charged for according to the new arrangement is, the 
1d last year at the annual meeting of the American Society | actual cost of the work done: the wheels and other 


heavy material for repairs are furnished by the various 
roads, parties to this arrangement. 


Enlargement of the Waterloo Station. 


The Engineer of May 2 and 27 contains a brief account 


of the work that has been done during the past five years 


in enlarging the Waterloo station of the London & South 
western in London. The work included the construc 
tion of two additional main tracks from the terminus out 
Nine The road, for most or all of this 
distance, is carried on a viaduct, the width of which has 
47 ft. to 78 ft. The openings were 
formerly covered with cast iron girders, but these have 


as far as Elms. 


been increased from 
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been replaced by wrought iron and steel bridges. One of 
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nal levers perform eat 
The 


rested were cleared 


} a triple duty. 


yid cabin and frame and the bridge on which they 


way new tower, frame and 


and the 


signals put in use on Wednesday, May 18, the change 
having been made gradually during the Sunday, Mon 
day and Tuesday preceding. It is stated that the transi 


tion stage was passed with safety and wonderfully 


little inconvenience to the public.” The new frame was 
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manufactured by Stevens & Son, of Southwark, London. 

rhe yard at this station is sufficiently supplied with 
cross overs so that every one of the platform tracks may 
be used for inward trains, and each of the 18 tracks is 
equipped with ‘‘run-in” repeating signals which are elec- 
trically interlocked with the lever in the signal tower 
which works the incoming signals. These repeating 
signals are 3-position arms, and indicate whether the 
track is completely vacant or only half vacant. There 
are small signal boxes inside of the train shed from 
which these signals are controlled. The men in these 
small boxes also decide which tracks shall be used by the 
various trains. They havea very complete electrical ap- 
paratus for carrying out their orders, most of the elec- 
trical devices being the work of Mr. W. R. Sykes, the 
inventor of the well known Sykes lock and block system. 
it appears that the signals to indicate that a track is 
occupied are not operated by rail circuits, but by means 
of detector bars and track levers. Mr. Sykes has also 
equipped some of the semaphore arms with apparatus 
by which a passing train throws the arm to danger. 
Each one of the bay or platform tracks has four or more 
detector bars. 
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stitute of Mining Engineers, held in September, 1890, 
that gentleman read a valuable paper, which has been 
| published by the Institute, and is the authority for what 
is here said of the system. . 

As that paper is accessible to the members of this 
society, is sufficiently illustrated, and iscarefully elab- 
orated in details, only the general facts are here given, 
touching its construction; leaving it for those personally 
interested in the subject to study the minor features in 
the paper mentioned, or on the ground, at Toledo. In 
the motor car two small engines are connected, so as to 
rotate the front axle of the car, a reversing lever being 
used to alter the cut-off and change the direction. The 
compressed air is held in tanks under the bottom of the 
car and is admitted to the engine cylinders after pass 
ing through a mass of hot water, which leaves the 
charging station at the temperature of about 300 deg 
Fahr., and is reduced to 212 degs. whenit has returned 
to that point. The engine cylinders are 5 10‘¢ ins. 
and the compressed air is charged in its retorts at about 
425 lbs. per square inch. 

Prof. Jacobus estimates the cost of compressed air mo 
tive power, ascompared with horse traction in Nantes, 
to be such that if the cost of animal power is put at 100, 
the cost of the compressed air power will be 63.33. He is 
of opinion that for atime this power must be limited to 
localities unencumbered with snow; and believes that 
for underground service its ventilating capacity will 
make it of great practical value. This system is also in 
use at Nagent, near Paris,twhere each motor draws after 
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Section on tine XX 








Used in Interlocking Machine at Waterloo Station 


Sixty-three of the signals operated from Box A are 
fixed upon an overhead bridge spanning the tracks 
about 200 ft. from the end of the trainshed, and the same 
bridge supports the signal boxitself. The number of 
posts on the bridge is 18, every one carrying one or more 
arms on each side. Thearmsfor switching movements 
have no lights, but a light for night signaling, governed 
by the same rod that works the blade, is placed at the 
foot of the post, that is, at the floor of the bridge. 


Portable Axle Box Press for Locomotives. 


‘he portable press shown is designed by Messrs. Wat- 
son & Stillman for the forcing of the brasses in and out 
of the boxes of locomotive axle bearings and similar 
work, The operating power is 20-ton base style hy- 
draulie jack of special make, mounted in the upper 
platen, with the cylinder and base counterbalanced; and 
as the operating lever in the regular jack would be too 
high for convenient manipulation, a special jack is used 
ind a new device is attached to the rods, and at this po- 
sition the jack is operated the same as it would be at 
the jack proper. The movement is 12 inches and the 
full opening between the lower platen and the bars is 
regularly 18 inches, The lower platen is made 30 by 48 
inches and hasahole 4 inches in diameter through its 
centre for forcing work through it when the plug 
which fills itis removed. The counterweight is so situ- 
ated that it is not in the way, afid is held in place when 
moving the press around the shop. The truck wheels 





Motive Power for Street Ratlroads.* 

After a short review of the yarious methods of oper. 
ating street railroads by other methods than animal 
power, Major. Sears continues with an account of two 
systems which we give below somewhat abridged : 

After careful investigation among a tiresome mass of 
inventions, some of which show much ingenuity, 
there have been found two systems which seem to 
promise, in one form or the other, and perhaps in both, 
the street motive power of the future. They are, in one 
case, engines moved by compressed air, and in the 
other by compressed steam, or water of such a tem- 
perature and under such pressure, that when released, 
it becomes steam, ready for work. The motors for 
urban use may in both cases be called small packages of 
condensed power. An advantage of both engines will 
consist in the fact that they can be built to doa fixed 
maximum of duty of defined limit, and that this limit is 
so restricted as to prohibit an attempt to accomplish too 
much. Thus, the compressed air engine, once charged, 
is good for a distance of 10 miles without recharging. 
Che compressed steam motor will go 40 miles without 
reinforcement, 

Compressed Air.—A Toledo street railway company 
after experimenting with the compressed air motor, is 
so farsatistied with the results obtained that a complete 
plant is being installed in that city. 

Prof. D. S. Jacobus, of Hoboken, saw the system in 
operation at Nantes and Vincennes, France, where the 
roads are five and seven miles long respectively, and 
have been successfully operating this system for twelve 
years. At the New York meeting of the American In- 


‘Extracts from a paper by Alfred F. Sears, M. Am. Soc. C. 





London d&: Southwestern Railway. 


{it a train of two trailers, at Marseilles, where the cars 
are operated under a storage pressure of 1,200 Ibs. per 
square inch, and at Berne, Switzerland. 

An interesting and fairly conservative account of the 
performance of the compressed air engine at Toledo, 
may be found in the Chicago Street Railway Review for 

anuary of this year. Snow and cold weather seem not 
to have troubled the experiment, and the old difficulty 
of frozen air valves no longer exists. The manufacturers 
claim a trip of nine miles length as the limit of duration 
of power, and there seems but little chance of increasing 
this capacity without lengthening the car or raising its 
floor higher from the street level. 

Compressed Steam.—The last mode of applying power 
to which attention is invited is in the form of com 
pressed steam, and was studied twelve years ago. Later, 
the invention was laid aside for want of means to im 
prove the original excellent idea; and during the past 
year, the tendency to recur to some mode of apply 
ing steam directly, in the motor, has led to such im 
provement on the original design that a fair ground 
of hope exists, that we have, at last, the motor 
best adapted to urban travel, in what is still known 
as the Angamar motor, now the subject of experi 
ment in Chicago. Several other plans are also now 
being proved in that city, viz.,the Patton gasoline en 
gine, wherein a portable dynamo is operated by steam and 
the product transferred to an electric motor connected 
by the usual method with the wheels; the Judson com 
pressed air engine having three conduit charging sta 
ions for each five miles of road; the Belgian motor, 
which Mr. Yerkes bought in Belgium and has been try 
ing upon one of the North Side roads; a rather small and 
somewhat complicated locomotive, referred to by the 
Baldwin Locomotive Works, in their letter following, as 
ing ‘‘too small: the Connolly gas motor, which has 
inadequate power unless unreasonably large for street 
use; the Prouty motor, a small steam engine, with in 

adequate power. 
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steam: (3) To rely entirely upon natural draft, excepting when 
unusual power was required, in which case the steam could be 
diverted from the condenser and discharged in the ordinary 
manner through the exhaust nozzles into the stack. This 
motor was measurably successful and accomplished the re 
sults intended, but we did not succeed in entirely avoiding 
the show of steam in bad weather. This was probably due in 
part tothe large size of the motor, requiring the generation of 
so considerable a volume of steam as to render its condensa 
tion more difficult. We look for more satisfactory results 
from a similar experiment with asmaller motor. Meaawhile 
that motor was purchased for noiseleas switching service in 
Wilmington, N. C., where it is doing satisfactory work. Some 
time since the North Chicago Street Railway Company im 
ported a Belgian motor, which is said to accomplish all the re 
sults which we sought. We have contracted to duplicate it, 
and, of course, guarantee equally satisfactory results. This 
motor is, however, too small. We bave also agreed to build, 
from our design, a somewhat more powerful motor with 
which we have guaranteed equally satisfactory results. 

On the strength of various representations, a series of 
experiments, at the writer’s request, have been made 
with a motor built by the Kinetic Power Co. in Chicago, 
having the Angamar boiler, the results of which are here 
presented. The writer places such confidence in them 
that he has recommended the system to his company as 
the proper and only solution of the street motor problem 
in all ordinary cases. 

This motor is a contrivance for using compressed 
steam. Water is heated at a “charging station,” to the 
temperature of 387 deg. Fahr.(200)bs. steam pressure). 
This station consists simply of furnace and boiler. A 
plant of 400 H. P. will be ample for about 100 motors of 50 
H. P. each. This stationary boiler is tapped on the low 
water line for connection with the retort of the motor, 
and also in the dome. Water may thus be charged 
above, or steam or the two together when it is requisite 
to quickly produce the maximum pressure in the retort, 
which, with all its connections of pipes, dome and fire 
box, are thoroughly jacketed to prevent loss of heat by 
external radiation. When the retort of the motor has 
been charged with hot water and steam, a few shovelfuls 
of burning anthracite coal are thrown into the firebox. 

The example now under experiment in Chicago has a 
pair of 9 x 10 cylinders; the retort, having a capacity of 
263 gallons, is charged with 160 to 170 gallons of water, 
heated, as already said, to nearly 400 deg. Fabr., and is 
rated by indicator test at 43 H. P. 

By this system it is seen iu experience that while the 
quantity of water in the retort is evaporated and the 
rapidity of steam-making tends to increase, the fuel in 
the firebox has been decreasing by consumption in 
amount and heating power, and thus reduces the ten 
deney to excessive pressure. As the highly heated 
water is conveyed from the charging boiler to the motor, 
it first becomes steam vapor and as such enters the re- 
tort; but as the injection is continued, a water level be 
comes established, showing that a portion of the steam 
under such pressure has returned to the form of water. 

The driving wheels are of 31 in. diameter, and thus 
1,308 cylinder volumes of steam per mile are used up by 
each of the two cylinders. Or, the capacity of the cyl 
inders being 636 cu. in., the volume of steam used per 
mile will be 636 x 2 x 1,303 = 1,657,416 cn. in. 

The 160 gallons of compressed bot water contains an 
energy of 37,000 cu.in. x 1,642, the capacity for expan 
sion, or 60,754,000 cub. in. of steam. If this value were 
maintained, the motor has a traveling ability of about 
37 miles under the charging above mentioned. The 
actual experience in a course of eight days shows that 
it may be relied on, starting with 155 ibs. pressure, to 
make 20 miles without new charging and return to the 
shop with a pressure of 142 Ibs, after such a run, using 

30 Ibs. of anthracite coal in the tripand carrying 
passengers on motor and trailer, moving sometimes at 
18 miles per hour, 

Captain Charles F. Thomas, the Consulting Engineer 
of the Kinetic Power Company, estimates the cost of 
power alone per car mile at ly, cents, which is about 

one-third the cost of electric power on the West End 
system of Boston. 


Tests of the Standard Car Coupler at the Saratoga 
Convention. 

During the recent railroad convention at Saratoga the 

Standard Car Coupler Co., of Troy, N. Y., fitted up at 

onsiderable expense a complete drop testing apparatus 





When the writer's at 
tention had been called 
to the Angamar motor he 
wrote to the Baldwin 
Locomotive Works, to 
learn the opinion of men, 
who have probably built 
more street dummies and 
very small locomotives 
than any other factory in 
the world, to learn their 
opinion of a machine 
with such pretensions. 
They replied: 

* We believe that sucha 
motor as you describe can 
be constructed, and that if 
satisfactorily developed, a 
large demand will result. 
Many roads, which are at 
present operated by ele 
tricity, as well as other - 
roads, which are unable to 
obtain electrical franchises 
and cannot make the ex 
penditure involved by the 
cable, will be likely toadopt 
them. The demand 
for a steam motor is so 
strong that, notwithstand 
ing the admitted objections 
to these machines, we have 
constructed upward of 300of them. During the past winter 
our attention was strongly drawn to the desirability of 
designing a condensing motor. We built an 18-ton com- 
pound motor in which we sought to accomplish the follow 
ing: (1) To utilize the steam by expansion to so low a 
tension that its escape from the cylinders would be accom 


sion would so considerably reduce the temperature of the 
escaping steam as to render it easier to condense ; (2) To 





kK., Presented at the Old Point Comfort Convention. 


; 
provide a condenser large enough to con 




















Portable Axle Box Pres 


according to the proposed standard drop tests of coup- 
lers given in the M. C. B. Committee’s report. The ap- 
paratus consisted of a 1,40-lb. drop mounted in a 
suitable vertical frame and raised by a hoisting engine. 
panied by little or no noise, and at the same time such expan-| The foundation consisted of 5 ft. of masonry, 5in. of 
| timber, bolted together to form one solid floor, and 8 in. 
dense ail the escaping | of cast iron in a block weighing 2,600 lbs, The tests were 
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pen to al yupler company desiring to take part, and 
also to at maker of draft gear who wished to have his 
gging teste Anoffer was made to any and all who 
vould enter the test that the cost of the couplers broken 


yuld be borne by the Standard Car Coupling Compapry. 
sut drawbar attachment was the only draft ap- 


paratt ntered for test 

rhe reason for the non-competition was, perhaps, that 
t I uuplermakers knew that the foundatio, 
ider the drop was an honest one and built strictly ac- 
rding to the proposec standard specifications, It 
kes a more severe test than any foundation previous 

used and authenticated 
['wenty-six hundred pounds of castiron and five feet 
nas tid in cement i pretty solid foundation 
vhich to place 200 lbs. of coupler to be struck by 
640-11 p falling 15 ft. When this weight 
1 dull thud that makes the coupler men 
t lon’t lik enter such tests, particularly 
pler xhibited were made of cast 
ee p t from the esults of the tests of draft 
wil failed in « yw at 10 ft., and from the 
ad im examined the apparatos 
pera t the te much more severe than any 
a be I I hank the coupler. Tests 
u etof and reported by coupler 
ppa ‘ mpanied by a description 
ne ind aiti gh the Standard ouplers 
vere of nd ma ul stood up well under the 
ave given better results if 
id n th ame as has been used in 
heretofore published. The following 

made during the convention 


Six-Whee 
ged steel knuckle Seven 
ipler uninjured; kouckle 
‘ 
\ va rged steel knuckle rhre 
15 ft Knuckle uninjured 


racked; shank broken at 
‘ i ast steel knuckle rhree 
: ft Knuckle broken in two 


ui bro everal pieces. 


with a standard Penn 


I Dal attachment 
a Ra draft spring was fitted into oak tim 
8 in. exactly in the same manner as it is fitted 


gl r. This was placed under a drop with an 





andard coupler having a malleable iron 
ind a forged steel knuckle 
no dan are. 

Se d 10 tt., back end of drawbar attachment 

en out and timber cracked, coupler uninjured. 
s di ttachment is probably as well adapted 
withstanding shocks as any other in the market, if 
etter,and in this case it was particularly wel! 
ged to resist a shock, owing to the careful manner 
‘ tw ured in the oak timbers, This attach- 

has | tested to 257,700 lbs. in compression. 
ra und malleable iron bars were tested with 
ame drop on the foundation, which had been made 
rigid | addition of three inches of cement on 
the masonry and under the bed plate. This 
lation was considerably more rigid than the cne 
n June d 16, although in both cases there were 
feet of solid’ masonry and an eightinch iron bed- 
" weiching 2.600 Ibs., with five inches of timber 


gether, between 


effect of ths 


the iron bedplate and 
more solid foundation 
is that the bars tested broke under a less drop, but it 
better 


masonry T he 


evident that the malleable iron bars stood 


be stee nes. 





were made of cast steel and cast iron 
ickles that were put in for repairs by somebody. The 
broke at ft. drop, the cast steel 
They were not tried ata lower 

Dp, nature of the material and the char- 
ter of breaks it was quite evident that they would 
ave broken with a lesser drop if they had been tried 


1 that way. These knuckles were all tested when in 


knuckles 
‘ke at 9 ft. drop. 


but from the 





tests not one of the forged steel 


but one of the cast steel. 
| testing machine at 
| 114,620 Ibs. 


J 


Fairbanks’, New York 


j make a guard arm test. The height of drop varied fron 


; 10 to 18 ft., striking the knuckle first and then glancing 


| to the guard arm. Under this test the guard arm dic 
not break or fracture, but the shank bent to an angle o 


15 deg. without breaking. 


about 


Pennsvivania Railroad. 


The six-wheeled switcher shown is in use on the West 
ern New York & Pennsylvania Railroad. 
has a straight boiler 56in. diameter, with 1 


This engine 
< in. radia 
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knuckles broke, and 
That one had been pulled ina 
City, to 


In the last test the apparatus was arranged so as to 


i 
f 


Six-Wheeled Switching Engine—Western New York & 


stays for crown sheet; threads turned off in centre of 
staybolt All l-in. staybolts are drilled with in. 
| holes l'y in. deep. The top row of staybo)ts around the 
| firebox are 1}« in. with in. hole 1‘¢ in. deep. The fire 
| box is 66 in. long and 34 in. wide, made of Otis steel ; side 
land back sheets in. thick, crown sheet in. thick 
and tube sheet in. thick. The engine is equipp 


with a balanced poppet throttle valve, 


mufflersafety valves, and two monitor injentors, 


and No. 8 on the 


on the left hand side 
Nathan sight feed 


g lubricators and set valves placed in 


two din. Coalp 
a No.7 


engineman’s side; 


bridge pipe for lubricating cylinders. The grates are of 
the rocking pattern, the company’sstandard. The loco 
motive has a straight smokestack and Laird guides, 
lower bar 2 5in., upper bar 2 7in. The crossheads 


are cast stee! witt t 


brass 


are equipped with the 


\merican Brake Company's steam 


Western New York & Pens 





earings. The engine and tender 


469 


freight cars, 2 passen At Oi) 


burned and a switching engine 


ger cars and | baggage car. 
City 15 freight cars were 
badly scorched by the explosion of gasoline and burning 
oil on the Oil City 


creek. The floor of the iron bridge at 


was somewhat damaged by the oil fire. Two steam 
shovels, eight construction trains and a large force of 


carpenters and laborers were put at work as quickly as 


possible, and the road was put in condition for traffic in 


six working days. During the first two days but little 


could be done by reason of the continued high 


During the first part of the week the Pittsburgh through 


water 


Buffalo and River div 
and Oil City until the 


trains were run over the isions via 
Philadelphia & Erie track 
Irvineton was made After 


Irvineton and Oil City 


Olean 
between Corry and 


that they 


passable 


were run via Corry, 


Tbe loss by fire was largely covered by insurance. Sev 





eral trains were caught between the washouts, but no 


engines or cars were ditched or even derailed 


Fall of the Licking River Bridge. 


We ha ‘ ed a report on the fa the fals« rh 
of the | g rthe Licking R t ween Newpor 
and Covington, but hold it until engraving in be pre 
pared. So far ~ in now | ud 1 the destru n 
would have been much lessif tl false wo! had been 
properly braced longitudinally 

The Baird Brothers, who had th opntract for erecting 
the superstructure, were a re ark i f men 
and have made a reputation in a novel and difficult field 
of work. William, who survives, and Andrew who was 
drowned in the Licking River accident. were, we believe, 
the members of the firn but Robert wil W " ) 









iriver brakes r} sand box has double openings for | drow hi ha ny 1 ciated with 
front and middle wheels \ll wearing brasses are made | t! } work of er 4 were Canadians 
of seven parts ing copper and one part tin. The tank | and car I L nited States fthe Ke 
has a capacity of 2,990 gallons. . el e ( npan And vy wa r n 
rhe principal dimensions are hes y hat he showed such capa hat he wa 
Cylinders 24 . 1 oI la f ere wt } me n r f fan ‘ 
Slide ypives, son balances ike hin , he sa he re three bett men 
ravei 
Outside lap The result wa hat the thers fina are the en 
Inside lap ploy of the K . 1e Bridg ipans Ir m employés 
Drivers P 84 in. diam 
Tires > tle in ick hey became actors and have | t ted 
Driving wheel bas« 10 ft. lo in, one capacity or the other with the erectior many of 
Total wheel base 36 ft. 6 in. , ene “a nestle in ol TTadted Sie 
Weight on drivers working order 98,000 lbs. he greates ridges butt |} a nited ates 11 
Weight of tender with fuel and water... 68,000 Ibs. last 20 vears. from the Eads bridge at St te he the 
Boiler—diameter at waist 56 in. ; tM ae = ‘ 4 as 
Tubes, 180 in number, lap welded, charcoal iron, No. 12 W.G grea emphis bridge. mong } igre erected 
2 in. diam.., 13 ft. 9 in. loag by them were the Kentucky River Brida the Mer 
Tender trucks are ntre bearing, Lobdeli chilled iron wh« ; 
30 in. in diameter chants’ Bridge St. Louis, the Poughkeep Bridyg and 
= the Thames River drawbridge These are but few of 
, the largest 
The Flood on the Western New York & Pennsy!- In} : —_— Bride ¢ sein 
. 1 1888 they erected fo , nion Bridge sis 
vania. . 
es Bridge, 10,494 ft. long, in 52 spans. There they erected 
The account published in the Railroad Gazette \ast | one s] 18 ft. 8 , f " , span 
week of the damage to railroads in Western Pennsyl- | weig! 055,200 Ibs. This in handling f the 
vania by the floods and fires of June 4dand 5 should be | steel fr n the vard, erecting the trusses and putting is 
supplemented by the following report of the damage on | thetop lateral bracing. The floor ul n 
the above named road. | laterals were not includes i f i ‘ s 
The roadbed between Corry and Oil City was dam ae the record for speed r far a 
aged to such an extent by the storm of June 4 that | we know. This was the second channs par Phe 
nothing but construction trains was run for seven days, | of the same dimer ns, was erected in x day The 
Regular train service was resumed on Sunday, June 12, | false work used in the first span was used agair I 
At McClintockville, near Oil City, an abutment and pier | second The first span was erected, the false work 
of a new two-span iron bridge were undermined, and one | taken down, the piles drawn and driven again, the false 
} 
span of the bridge fell on its side into Oil Creek. One| work put up, and the se« ond span er ed in one month 
end of the other span dropped into the creek. Atjand three days. Of this time five days were lost waiting 
Nobles, on Union Branch, a Howe truss bridge was /| for masonry The engineer and practical bridge builder 
- | 
washed from the abutments and lodged on its side some | know that speed in erecting Is not a mere matter of d 
distance down Oil Creek. At Titusville and Pioneer | p ay. ltisa means of economy and may bea very iu 
piers were undermined. Some 3800 or 1,000 ft. of | portant one. When a bridge costs $1,000,000 the interest 


trestling and embankment was carried away 
at various points, some of the gaps being 
200 ft. long and 40 ft. deep. Several thousand 


feet of low roadbed was washed away, and the track 
carried to one side or turned up on edge, and covered 
with logs and rubbish of all descriptions. Where the 
roadbed bordered on the creeks it was badly washed and 


account is big enough to make the days valuable; but it 


is sometimes of still greater importance to get obdstruc 


tions out of a navigable stream, or to get the work out 


of danger from high water. So, such exploits as that at 
the Cairo bridge, in developing the art of bridge erecting, 
beyond their value as ad 


We suppose that no 


have a commercial value far 


vertisements for the contractors 


undermined at the sides. . At Titusville the freight sta- | one else bas done so much to create and develop this art 


the proper position in the drawhead. Duringall the drop' tion was burned, togetber witb its contents; also 35' as the Bairds. 
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| loss on the 


po 


OUNCEMENTS. 


EDITORIAL ANN 
ontributions.—Subscribers and others will materially | 
assist us in making our news accurate and complete if 
they will send us early information of events which take 
place under their observation, such as changes in rail- | 
road officers, organizations and changes of companies | 
in their management, particulars as to the business of 
the letting, progress and completion of contracts for new 
works or important improvements of old ones, experi- | 
ments in the construction of roads and machinery and 
ratlreads, and suggestions as to its improvement. Dis- | 
cussions of subjects pertaining to ALL DEPARTMENTS of 
railroad business by men practically acquainted with | 
them are especially desired. Officers will oblige us by | 
forwarding early copies of notices of meetings, elections, | 
appointments, and especially annual reports, some notice | 
of all of which will be published. 


_ 


Advertisements.— We wish it distinctly understood that | 
we will entertain no proposition to publish anything in 
this journal for pay, EXCEPT IN THE ADVERTISING COL- 
uMNS. We give in our editorial columns OUR OWN opin | 
tons, and those only, and in our news columns present 
only such matter as we consider interesting, and tm- | 
portant to our readers. Those who wish to recommend 
their inventions, machinery, supplies, financial schemes, 
etc., to our readers can do so fully in our advertising col- 
umns, but it is useless toask us to recommend them edi- 
torially, either for money or in consideration of advertis- 
ing patronage. 


The question of test loads for bridges is again up 
with some German engineers, and on another page we 
‘ive a synopsis of an opinion recently published by 
Doubtless the value of test loads is some- 
times overrated in this country, but we judge that 
among our engineers, if not among the railroad man- 
igers, there is not much misconception of the relative 
place of testing by loading and of inspection in detail. 
In fact a test load may be a useful adjunct to bridge 
inspection, if not mistaken for the inspection itself. 
The danger of the use of test loads is that they may be 
taken as a demonstration of the strength of a bridge, 
as a matter of fact, the bridge may 
no abnormal deflection, yet may be almost at the 
point failure. Every engineer who has had 
much experience in bridge inspection can tell in- 
stances which prove this. It is doubtless true that 
bridges have been wrecked by the failure of a part, the 


of them. 


one 


Ww hen, show 


of 


weakness of which would have been found by a com- 
petent inspector but which might have shown 
It 


sometimes 


ho 
reason for apprehension under a test load. is also 
probable that the test itself has 
a crack that has afterward caused the de 

struction of a bridge under a train, although this would | 
not happen in a modern, scientific bridge. A flexible | 
bridge does not necessarily mean a bridge deficient in | 
strength, though every good railroad bridge should be 

a stiff one, since all motion of parts wears material 

increases strains. It this 
that the Post truss, though now unpopular on account 


very 
started 


and is for reason | 


of ambiguity of strains and antiquated details, has 
outlived other types, built at the same time and for 
In the Post truss, the counters extended 
to the abutments, and literally tied the bridge down to 
prevent motion. It is for a similar reason that a well 
built plate girder is the most permanent type of iron 
bridge that can be built, and is more economical than 


similar loads. 


less costly truss spans. The test load is useful in prov- 
ing the proper adjustment of parts, and their action 


under passing trains. 


ever, should not wait for test loads to reveal serious de- | 


fects. They will not always do it, and therefore to de- 
pend upon them is worse than to use no loads at all. 

In another column will be founda review of the sub- 
ject of electric and steam traction for suburban and 
through lines, not meaning by this street car line traffic, 
The writer reaches the following conclusions : 

i. There is no prospect of electricity replacing steam for long 

istance freight traffic, 

2. There is a possibility of electricity becoming an economi- 
cal substitute for steam locomotives for high speed service 
wherever the traffic is sufficiently heavy and constant to war- 
rant the construction of lines of track independent of those 
ised for moderate speeds. 

3. There are very few localities in the United States in which 
the conditions are such as to make such a substitution com- 
mercially possible, with the efficiencies at present obtained 
with electrical machinery. 

4. If the electrical equipment could be purchased at reason 


able prices, there are a few short lines of steam railroad on | 


which the passenger traffic is such as to make electricity a 
possible form of motive power at present speeds. 


THE 


| cost of the conductors for the electric current 


;} ent is not cle 


| days of usefulness are not past. 


Good bridge inspection, how- | 





5. It is probable the elec locomotives will be used in 
tunnels and for switching in cities where freedom from smoke 
18 Important. 

6. No electric motor capable of doing the work of ame 
dium weight steam locomotive has yet been constructed. 


The first conclusion is evident from the fact that the 
and the 
long lines due to leakage and resistance 
would more than offset what might be gained in the 
The second conclusion is also evident ex- 
independent tracks and for 
Why the traffic must be independ 
as all that 


fuel saving. 
cept that part calling for 
high speed traffic. 
ar, is needed is a clear track, 
and that can be had with a slow or high speed trains 
ovided. 


has to do with the matter is hardly clear, as the velocity 


if proper signals are p! Just what the speed 
of the motor armature can be widly varied without 


changing the velovity of the driving wheels. Perhaps 
condition, but 
The 


and the speed of 


a constant ential 
it be 


speed along the track is 


speed may be an é: 


may high or low and yet be constant. 


one thing, 


the armature quite another A high velocity of arma- 


ture can be had by using small drivers or a reducing 


gear between the armature shaft and the driving shaft. 


We believe that the third conclusion is becoming mors 


evident daily, but no satisfactory calculations have 
been made to show its truth, This applies as 
well to the fourth conclusion. The correctness 
of the fifth conclusion is obvious The sixth 
conclusion shows the funny sipart of the 
whole discussion of the possibilities of the substi 
tion of electricity for steam on suburban roads. So 
far the electric construction companies have been 


simply talking, and in that they contrast strongly with 
makers of other mechanical innovations, who do, as a 
rule, make a try ata job at least before they talk of 
But to do 
them justice we should say they are working in gi 


the wonderful possibilities of their devices. 
od 
faith, only they prefer that some one else should pay 
The Bal- 
timore & Ohio tunnel! job will give them a chance to 


the cost of making expensive experiments. 


show what they can do, as the horse power required 


to haul the proposed trains at the proper speeds up the 


| given grades, viz.: 1,200 tons at 15 miles an hour and 


500 tons at 30 miles an hour up a 42-ft. grade is about 


950. This is certainly enough to commence on 


Obviously the Master Car Builders’ Association's 
On the contrary, from 
to 
new phases 


new more often 


old 


year year matters come up, or 


of matters, and are met with abil- 


ity, and itis probable that for many years to come 
this will continue tv be true The influence of the 
Association grows rather than declines. One has only 
to watch the progress of practice on the railroads, and 
the public discussions on legislative control of safety 
appliances to see this. But this fact makes the re- 
sponsibility of the Association all the greater; and no 


doubt the knowledge that the work of the Association is 


gradually raising the standard of practice in a multitude 


of details, and that its investigations and decis- 
ions are watched by many students of railroad econo 
mics who are not railroad men, acts as a constant 


The 
s wide influence in important 


stimulus to the ke ading n inds in the Association. 


dignity of the body and it 


affairs ought to be kept constantly in mind in the 
work of the committees and in the discussions and 
votes of the whole Association. These thoughts are 
not new to those who have watched and in som 


measure guided the career of the Association: but they 
the report of the 
Efficiency for Air Brakes 


are suggested afresh by reading 


Committee on Standards of 


The report shows that the members of that com- 
mittee, as wel! as some other members of the Asso- 
ciation are alive to the changed conditions, and in- 
deed, we might say, to the dangers of the pres 
ent situation in air brake practice. The ‘feport 
might very profitably have stated these dangers at 
greater length. The Committee hints at the fact, 
which we have often felt obliged to mention, that 


| there are at this moment triple valves offered which 


the makers doubtless believe to be thoroughly efficient 


| and reliable, but which in fact cannot perform all the 


functions of a quick-acting triple, and which are posi- 
The further 
fact is pointed out that even a brake expert may be 


tively dangerous if used on long trains, 


deceived in a new form of triple valve unless he sub- 
jects it to actual and comprehensive tests. It is sug 
gested, therefore, that the Association formulate and 


adopt a set of standard tests and requirements; that 
be a 


there permanent and complete testing ap- 
paratus established where comparative tests may 
be made, the results of which may be safely 


accepted by the railroad companies. It is gratifying 


| to know that one of the practical difficulties in carry 


ing out such a plan is met by the Pennsylvania Rail- | 
| yoad which offers to establish the necessary apparatus | answered them. Butting collisions constitute the most 
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at Altoona, and to ‘‘give every facility for furthering 
these investigations.” It is still true that a good many 
railroad officers will think that they 


test their own brakes without the help of 


can select and 
the Penn- 
As 


are 


sylvania Railroad or of the Master Car Builders’ 
of but there 
others who will learn in that slow and costly school, so 
much frequented by their kind, that the air brake is 
an expensive thing to fool with. 


sociation; and so some them can, 


Che Train-Dispatchers’ Association, which held its 


annual convention at New Orleans last week, is con 


siderably exercised over the question of “* protection ” 


the question whether the constitution shall be so 
modified that the Executive Committee can order a 
strike whenever a member has been misused by the 
railroad company for which he works. This would 


seem to be tuo delicate a question to receive much con 


sideration in a society like this; one with such com- 


paratively small representation on any one road, and 
composed so largely of men who have almost reached 
the goal of their ambition—promotion to an official posi 


tion, but it seems to have been persistently brought 
forward, nevertheless. The conservatives wen th« 
day, however, and apparently with ease, but the ques- 
tion was settled in a way that is rather odd. The res- 


lution that was adopted says 


When a member has been wrongfully dealt with by 
his employer, and upon complaint being made to the 
Chairman of the Executive Committee, an investigation 
of the facts shall be immediately instituted by the Chair 
man, and the Executive Committee shall have full power 
to act in a conservative manner in the matter, but if they 
cannot adjust the grievance they shall formulate a com 
plete statement of the grievance under investigation, and 
submit the same, with an appeal to the American Society 
of Railroad Superintendents at their next meeting there 
after, for their co-operation and assistance as a mediator 
in adjusting the wrong done to the train dispatcher. 

The Superintendents will probably not appreciate 
A superintendent finds it hard 
enough to have to deal with the grievances of his own 


the honor very highly. 


men, and will not take much pleasure in gratuitously 


discussing other people’s quarrels. It is true that 
the constitution of the Superintendents’ Society pro- 
vides for “‘seeking out the best practice and the 


highest standards of excellence” in railroad operating, 
and that quest.ons concerning overwork, or poor pay 
or harsh treatment of a dispatcher may bear so closely 
on this question as to be a legitimate subject for dis- 
but we venture to predict that they won't be 
discussed much ; 


cussion ; 
and subjects not susceptible of profit 
able discussion can hardly be regarded as properly 
coming within the scope of a society whose chief aim is 
the interchange of individual opinions. 


Notwithstanding all this, it would 
could frankly certain 
conduct of train dispatchers’ 


bea good thing 


f the superintendents discuss 


matters concerning the 


oftices, which are closely connected with the griev- 


ances which these dispatchers have, or expect to have. 


They are matters which ought to be aired whether 
dispatchers feel aggrieved or not. For instance, sup- 
pose the chairman of the appropriate committee 


should ask each member some one or all of the follow- 
ing questions: Why do you employ such young per- 
Is it chiefly be- 
vuse they are satisfied with lower pay 


sons, almost boys, 


as dispatchers? 


than more ex- 
Why do you let these 
dispatchers 


perienced men would accept? 


comparatively inexperienced their 
offices so entirely according to their own notions, in- 
that they will 


be compelled to follow the rules rigidly every day? Why 


run 
stead of following them up so closely 


do you work a man at dispatching eight hours day 


on a wire where that amount of work is enough for 
one day), and then huve him work an hour or two at 
other work? Is that fair? What do you think of 


appointing, to a position like this,a man who knows 
neither 
to 
be given every day to enginemen and conductors who 


nothing about good discipline; who knows 


how to command nor how to obey? Orders have 
have grave—yes, exciting—responsibilities, and who 
ought to be treated with the consideration due to gen 
tlemen ; you treat them as gentlemen yourself, as a 
matter of course ; do take that the 
dispatchers do the same? Probably you can tell of 


you care to see 
some of your neighbors’ roads where dispatchers are 
overbearing, or childish, or ignorant, constantly annoy- 
ing the trainmen. Do you investigate all the butting 
that hear the 
dispatcher who—though the blame is, according to the 


you of, and find out about 
rules, laid upon the trainmen or operators—might have 
prevented the blunder that those men made if he had 
only exercised the ordinary degree of foresight that any 
experienced conductor or engineman would have exer- 
cised? These are some of the questions which a good 
many superintendents would like to see asked. They 


would take great interest in the way different members 
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notable disgrace to American single track railroads, 


ind the dispatcher’s office should be made perfect on 
rhe highest attainable human perfection 
may not afford the 


every road 


requisite safety with the present 


dispatching plan—which, as a plan, is probably the 
best that can be devised—but the effort to reach a high 

irk will serve a good purpose, nevertheless. It will 
how it irer light the need of supplementing the 


best dispatching system by a block signal system, as a 


number of roads have done 


Convention of the Master Car Builders’ Association. 


Sixth Annual Convention of the Master 
ociation at last week, the 


this issue, was 


Builder Ass Saratoga 


proceed f which will be found in 


irked by an unusually large attendance, ample ac- 
nodatior for the members and the general 
thne with which all the meetings and arrange- 
ments wet irried out. The papers presented and the 
the mmittees are usually good and useful. 
I M. C. B. Automatic Coupler Standards 
and Limit Standards of the Association,” ‘‘Stand- 
ard Tests of Air Brakes,” and *‘ Air Brake and Signal 
Instructior ire not only of great value to the Asso- 
at it a valuable for their scientific merit. 
I pape! mpare favorably with those of any 
her me cal or scientific association in this 
ints i e evidence of more care in preparation 
in is genera given to papers read before our en- 
neering eties if one is tu judge by the value of 
he repo the automatic coupler and the pro- 
1 st tests is, next to the standard tests of 
Vit rake t most valuablk If the provisions of 
rts are carried out, and railroads buy brakes 
uuplet rictly to the specifications given, the 
results will be what are now sought, not only by the 
railroads tl lves, but by the public generally, 
ntrodu f a ent uupler and air brake, 
t vassenger cars, but for freight cars. 
ng tracks are used for both freight and 
| g the public have a direct interest in the 
ike uplers used on freight trains, for a 
i : ght train may take place while passing 
passenger tra or such a short time before meeting 

" nger t is to cause danger to passengers. 
No doubt the tests for couplers will be changed 
newhat ter they ha been tried for a time, and 
h t ve been made to learn whether it is 
practical t ike couplers to meet the tests. It is 
probal hat pulling limit will be raised and the 
lrop test reduced, as, from our present knowledge, 

tnevy s in { ih isproportionat 

Vhat Mr. Rhodes said about tests of individual 
valves (given in the report of the proceedings) 
vs how much can be done to determine the value 
f an air brake from an examination of a single triple 
va wit t xpense Mr. Rhodes’ interesting in- 
igations w varried on with a single triple valve, 
, re how that it is possible to distinguish a 
rod fre id triple if the badness lies in one of the 
several features of operation. Of course there are 
other ways in which a triple can be unsafe to use that 


would not be shown by the tests made by Mr. Rhodes, 


Dut as far as the 


general ope ration is concerned, leav- 


ing aside errors in workmanship and mechanical de- 
ll show approximately how closely 
any triple wi 


the As 
The report on ait 


mform to the proposed standards of 
ciation. 
brake and signal instructions will 
to any railroad company that will 
follow its directions. Only those who are intimately 
juainted with trainmen and engineers know how 
dense is the the automatic air 


ignorance regarding 


brake and its operation. Besides ignorance, there is 
1 lot of dangerous brake lore common among the more 
ignorant, the teachings of which is dangerous to fol 
low. This misinformation can be corrected by the 
extensive circulation of the ‘‘ Air Brake and Signal 
Instructions” when printed by the Association. Per- 
haps the practice of issuing brake instructions to en- 
ineers, fireman, trainmen, requiring them to sign a 


receipt for the instructions, and later on demanding 
that the have been read, 


as followed by some railroads, is the best way to dis- 


some evidence instructions 


tribute an accurate knowledge of the use of air brakes. 
; It is noticeable from the changes in the Rules of In- 
terchange that the value of freight cars is increasing. 
This results partly from better design, better work- 
manship and the higher cost of the material used. The 
addition of $25 to the allowance for 34-ft. box cars is 
very desirable just now, as it will assist in the intro- 
duction of better draft rigging, and perhaps encourage 





One of the most interesting applications of the block sys- 
tem to single track working, that on the Baltimore & Ohio, 


was described in the Railroad Gazette, of Oct. 30 last, page 763. ' M1 


{ 
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the use of steel centre sills. The addition to the list of 
parts chargeable to owners of cars perhaps emphasizes 
the disapproval of railroad companies of the ure of pri- 
vate cars and of the charges now made for mileage. 

From the reports and discussions it is evident that 
considerable progress has been made in the manufac- 
ture of cast iron wheels during the past two years 
Nothing has been added at this convention to the 
knowledge already possessed about steel-tired wheels, 
but perhaps a disapproval of bolted wheel centres is 
indicated. 

The report on the standards of the Association, out- 
side of the excellence of its arrangement, preparation 
and recommendations, is decidedly disappointing and 
uncomplimentary, not to the committee which pre- 
This 
appears from the fact that regarding such an impor- 
tant 


yx wssible 287 


pared it, but to the members of the Association. 
matter only 49 replies were received out of the 
This shows a lack of appreciation on the 
part of Master Car Builders’ of the value of standards, 
and it might be worth while for the management of 
railroads to stir up the car department a little with a 
view of inducing a fuller appreciation of the only way 
in which the cost of repairs to freight cars on foreign 
and home roads can be greatly reduced. The subject 
has been continued for another year and it is te be 
hoped that members will reply to whatever circulars 
may be issued in the fullest manner possible in or 
der that the real value and the extent of use of present 
standards may be determined. 

There is of course no possibility of obtaining uni 
form braking power without some reasonable uniform- 
ity m the friction of brake shoes, yet this last can only 
be had by gaining something like uniformity in the 
material used for brake shoes. The 
year had so much of more pressing importance to at- 
tend to that it 
and the non-action this year, with regard to this subject 


Committee this 
could not take up this important subject 


does not reflect in any way on the Committee, as the 
Association should be well pleased with the work done 
on the standard tests of air brakes. The coming year 
the subject of brake shoe material is to be allotted toa 
new committee, and it now stands as one of the most 
important subjects for investigation. 

This year the Executive Committee has taken a de- 
cided stand about the presentation of patented devices, 
in reports before the 


placed convention, in accord 


ance with the constitution which provides that, ‘No 
shall be 


Association for the purpuse of advo 


patentees or their agent admitted in the 
meetings of the 
cating the claims of any patent or patentees unless 
by unanimous consent.” However, the rulings of the 
Executive Committee were hardly consistent, as it ruled 
out pressed steel centre plates and stake pockets, but 
admitted a patented pressed steel truck and a patented 
steam coupling. Of course the use of the coupling 
was an oversight, and the cuts have been ordered to be 
changed to remove any reference to the patented de- 
vice. In matters 
should a fixed plan to be followed 
without exception in all cases. 

Taken as a whole, the members of the Association 
cannot be otherwise than highly gratified with the la- 


bors of 


of this sort, to do justice to all, the 


Association have 


its committees and the success of this Con- 


vention. 


Legislative Control of Live Stock Transportation. 


A bill has been introduced into Congress to amend 
the existing law concerning the transportation of live 
stock which 
may be 


limits the time during which animals 
confined in railroad cars or vessels without 
The bill substitutes for 
this period 42 hours, and is, so far, judicious. Yet it 


might be better to repeal all legislation on the subject, 


food or water to 28 hours. 


leaving it to the courts to repress any unnecessary 
cruelty when a case should be made before them, as 
they could do without this law. This of the 
many instances where past legislation based on in- 


is one 


sufficient knowledge has done more harm than good, 
and where a repeal of the whole law, leaving the busi- 
ness untrammeled would possibly do more good than 
harm. 

There are many facts to be considered affecting the 
transportation of live stock which cannot be known 
by any except those who have had long experience 
in the and 
interested attention. Evenif the shippers were a brutal 


business who have given the subject 
class of men, without humane sentiment, their business 
is now conducted on so large a scale that an ordinary 
regard for their own interests or profits would compel 
them to take every precaution to avoid unnecessary 
discomfort or injury to the animals which the; must 
wish to deliver to the market in the best possible con- 
dition, But an acquaintance with some of the larger 
shippers, who have been in the trade the longest, per- 
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likely to tolerate cruel 


vent as the agents of the Society for the Prevention of 


practices which they can pr 
Cruelty to Animals would be 

We understand the t! eory of one of the 
these old shippers to be, that the ox, for 


wisest of 
instance, 15 
certainly the 
that 


a sensitive creature, attached to home 


stall-fed ox knows his ‘‘master’s crib,” from of old 
from the time he leaves home on his way to market he 
is depressed in spirits and his food is not digested ; the 
corn he eats in Chicago is found in him whole, or voided 
New York. There- 
fore, the kindest thing you can do for the ox which ts 
destined to the 


undigested, after he has reached 


shambles is to hasten his transit from 
the pasture to the block 

If the cattle are not too stock car, a 
When they get up 


sheltered from the 


crowded in the 
of them can and do lie down 


thei 


part 


others lie down, and transit 


sun and with a pleasant breeze kept up by the motion 


of the train seems to be very comfortable indeed ; even 


in winter they do not seem to suffer while in the cars 


It is different, however, when they have to be unloaded 


or reloaded—unloaded in a strange place, surrounded 


by unknown things, shouted at by a new set of bar 


barians, goaded behind because the animals in front do 
muddy 


not advance rapidly enough, driven into wet 


yards to get a bite of feed and a drink ; then on being 


reloaded to be assaulted again with fierce and 


goads, make 
their If the 
tures knew they had been put to all this extra torture 


and their tails twisted to them crowd 


way into the obstructed car. poor crea 


in the name of humanity and to satisfy the sentiment 


against cruelty to anin als, they would be justified in 


Save us from our friends!’ 
at cattle 


cause they seem more 


moaning, * 


This case of n 


s peculiarly hard be 


intelligent than the other kinds 


of beasts which are the subject of transportation in 
mass. As for hogs and sheep, if they are not too much 
crowded, and are well watered by sprinkling in hot 


weather, as fitted 


they will suffer less by lying in their sleeping cars than 


all through lines are now up to do 


by being driven out of them and back again in the sun 


With hogs any loading or unloading must be in day 
light, because they cannot be got to move in the dark 
and this frequently cumpels hogs to lie all night in the 
cars at the point of transhipment, to be unloaded and 
reloaded in conformity with the present legislation, 
when they might have been in transit and half way 


to their final destination, if not required to be unloaded 
after aspecified number of hours in the cars 

It would be easy for experts to suggest some legisla- 
tion which would improve the comfort in 
hardships at the 
road to 


transit and 


lessen the stockyards of the animals 


on the market. Chief among the important 
provisions of such laws would be one requiring ple nty 
of room, so that the animals could lie down and get up 
and one 


safely, forbidding, instead of compelling,.fre 


quent unloading. It is probable that competition be 
tween roads, aided by improved appliances, air-brakes 
etc., will render it practically unnecessary to unload 
Atlantic 
m and make as good time as is 
that the 
employed for them in rapid transit than in unloading 


miseries of the stock- 


animals between Chicago and the 
if they are kept it 
It is 


seaboard, 
moti 


practicable ertain time will be better 


and reloading, subject to the 


yards. 
The Master Mechanics’ Convention. 


The twenty-fifth annual of the Master 


Association at Saratoga marked a step in 


convention 
Mechanics’ 
the progress of locomotive construction in two ways,- 
one the approval of the compound locomotive, the 
other the approval of higher locomotive boiler pres 
sures, 


Perhaps another might be added relative to 


the knowledge obtained from steel manufacturers 


| about the cost of and tests of firebox steel. 


It would appear from the discussion that there are 
about 200 compound locomotives in service doing good 
work and in a way that permits them to be used in any 


kind of service with the manifest advantage of having 


greater endurance on long grades, greater hauling 


power in bad places and a’saving of about 15¢, as shown 


by the admirable report of the committee on com 


i 
pounds, This is an average saving and we should be 


prepared to believe reports of greater saving when the 
engines are worked to their full capacity and of les 
saving in light express work. 

Higher boiler presures are now so commonly used 
that it is no longer a novelty tohear of engines using 
200 Ibs. boiler pressure. The boilers for this work are 
thicker 
diameter and are placed closer together. The joints in 


the shell are butted with welts 


made of sheets, the staybolts are larger in 
inside and 
bars are avoided and screw stays are used instead. 

It was pretty clearly shown that a good firebox steel 
will be low in phosphorus and will 


out, crown 


bend ata blue 


ts us to state from knowledge that they are as little ! heat without cracking, although this last is yet asome. 
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| 
what disputed point. The association has learned some- 
thing about laminations in firebox steel, their causes 
ind how protection may be had from the losses result- 
ing from laminated sheets. 1t appears from the dis- 
ussion that the present prices for steel are sufficient 
ind that the quality is but little affected by the price. 
\t last the Master Mechanics’ Association has ap- 
proved of the vertical plane coupler and of the action 
so far taken by the Master Car Builders’ Association. 
lfaken altogether the recent convention has been a 
profitable one to all who have attended the meetings, 
und will be so to those railroad men who will take the 
trouble to read the reports and discussions thereon. 


The special Commission appointed by the General 
rerm of the Supreme Court of the State of New York to 
examine the plans of the Rapid Transit Commission, 
has made a favorable report. The Commissioners de- 
led that itis feasible, and in the public interest to 
build the road on the lines and according to the plans 
aid down by the Rapid Transit Commission, except that 
portion of the road under Madison avenue from Forty- 
third to Ninety-sixth streets. They are of the opinion 
that construction can be carried on by a shallow tunnel 
ind open cuttings without danger to the existing foun- 
They say that if any damage results from the 
construction or operation of the road a liability will ex- 

in favor of the injured property holders as against the 
corporation constructing and operating the road, and 
that the Board of Rapid Transit Commissioners is called 
ipon to protect the interests of the city by requiring a 
deposit in cash or approved securities. The Commis- 
yners think that the road can be built, and ready for 
yperation in three years, aud that the system can be 
cessfully operated by electric motors. They think 
ilso, that satisfactory bidders will be found for the fran- 
hise. If the Supreme Court now affirms the finding of 
this special commission, the next step will be the prep- 
aration of detail plans and specifications, and then the 
franchise will be put up for bids. Notwithstanding the 
ypinion of the Commission, we regarded it as very 
doubtfalif satisfactory bids will be obtained, but we rec 
ognize the perils of prophesying on such matters. 
Probably the decision of the Commission was the most 
prudent one that it could make, for no doubt the 
public would not have been satisfied by anything short 
of an actual effort to finance the project. 


lations, 


\ local correspondent writes as follows concerning the 
Baldwin locomotive squabble in New South Wales: A 
Royal Commission is sitting to determine the truth 
f certain charges made there by a member of parlia 
that the Baldwin locomotives recently imported 
ure unsuitable for the road, and have failed to do 
the work expected of them. Over 50 witnesses have 
heen called in support of these charges, but their tes- 
timony is curiously enough (?) overwhelmingly in favor 
of the engines, which are the most powerful ever 
imported into Australia. The Railway Commissioners 
are defending the case and are understood to be well sat- 
isfied with the work done by the engines. The case is 
still proceeding, and as yet only one witness has been 
examined on behalf of the engines. Trials of the passen- 
ger engine took place on the Sunday before the mail left, 
and it is stated that a load of 120 gross tons was hauled up 
a grade of 176 ft. per mile in 12 minutes, the schedule time 
being 17 minutes. 
public, but are understood to be equally satisfactory. 
Numerous indicator diagrams were taken and the re 

ultsof the trial are to be fully worked out and will 
doubtless prove of much interest. 


meni 





NEW PUBLICATIONS. 
The Railway Officials’ Directory. The 
and Nortwestern Railroader, Chicago, Il. 


Other particulars are not yet made | 
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are illustrations of several of the ten-wheel compounds 
built by the Schenectady Works, and of a twelve-wiree} 


compound built by them for the Southern Pacific. The 


engines are illustrated in perspective, as are the ten 
wheel passenger engine for the Pennsylvania railroad 
lately shown inthe Railroad Gazette,and a ten-wheel 
passenger engine for Dr. Webb’s new Adironkack & St. 
Lawrence Railway. Severalindicator cards are given. 
Power Pump and Their Applications. The Goulds 
Manufacturing Co., Senaca Falls, N. Y., and 16 Murray 
street, New York City. 
This is a very pretty pamphlet showing various ex 
amples of Triplex and other power pumps to be opernted 
both by electricity and steam. The necessary informa 
A number of illustrations 
from photographs and drawings show applications of 


tion for purchasers is given. 
these pumps to a great variety of uses. 
The John 


alogue dated May 1, 1892, containing illustrations and 
particulars of their varied product. 


1. Roebling’s Sons Co. sends us a small cat 


In the catalogue will 
be found iron and steel wire ropes adapted to a great va 
riety of uses; also wire rope fastenings of many kinds, 
Hoisting wheels, tackle blocks, telegraph wire and wire 
netting are also among the materials described. The 
pamphlet 
transmission of power and cable ways. 


contains some short but useful articles on 





The Convention of the Master Mechanics’ Associa- 
tion. 


The twenty-fifth Annual Convention of the American 
Railway Master Mechanics 
Saratoga on Monday, June 


Association convened at 
20, 1802, at 9a. m., President 
John MacKenzie in the chair. 

The President in his address said : 

We now have representatives of the mechanical d« 
partments of nearly every railroad on the North Ameri 
can continent. The increase of membership during th: 
last five years has been phenomenal. When we met in 
St. Paul, in 1837, there was a total membership of 270 
Since that time 241 names have been added to our roll 
making a total membership at this time of 511, 


has been a steady 


here 
improvement in the quality of-the 
reports submitted by our committees, and this year the 
reports are notable for the amount of original investiga 
tion presented. Some vf the papers are as valuable 
scientific documents as have ever been submitted to any 
scientific organization. 

The roll call 
present at the opening session, 


showed there were about 150 members 


The secretary reported that the money received during 
the year amounted co $3,014.50. Of this sum $1,010 was 
received in the printing fund, $1,960 in dues and $41.50 
by sale of reports. 

In obedience toa resuvlution adopted at last conven 
tion the American Railway Master Mechanics’ Associa 
tion is now an incorporated organization. 

At the last convention a committee was appointed to 
draw up the necessary papers for transferring the Bos 
ton Fund to the Stevens Institute of Technology, Ho 
boken, N. J., in the purchase of four scholarships for the 
Association in that institution. The necessary papers 
were duly prepared, and the custodian of the fund paid 
$8,000 to the President of the Institute and the contract 
conferring the scholarships upon the Association was 
issued, and is now in the hands of your secretary. 

On motion of Mr. J. H. Setchel the following resolu 
tion was adopted; 


Resolved, that all car ilders above the rank of gen 





| eral foreman, having charge of the design, construction 


| fore the Master Car Builders’ 


or repairs of railway rolling stock, are eligible to mem 
bership to this Association. 

American Society of 
Railway Superintendents the same as the one read be 


A letter was received from the 


Association which was 


| mentioned in these columns last week. 


Railway Age | 
committee who reported 


The purpose of this little book is sufficiently indicated | 


by its title. 
ing, however, nothing below the rank of Division Mas- 
ter Mechanic, so far as we have observed. Although 
there are many such lists published, this one has certain 
advantages that is, it is only 344 = 53g in. in size, and is 
all contained in 176 pages. Therefore it is very conven 
ient not only to carry, but to use. We have discovered 
quite a number of errorsin it, but, on the whole, it is 
reasonably accurate. 





TRADE CATALOGUES. 

Two Cylinder Compound Locomotives. Schenectady 
Locomotive Works, Schenectady, N. Y., 1892. 

In a pamphlet of 44 pages this company publishes a 
short description of the two-cylinder compound locomo- 
tives built by it,and the description is very well illus- 
trated. Naturally, there is but little that is special to 
describe, except the intercepting valve. In the intro- 
duction, it is said that the compound locomotives built 
by this company have developed an economy of from 15 
to 20 per cent. over similar simple engines, and it is 
found that the cost forrepairs is actually less as the in- 
creased life of firebox plates and tubes more than com. 
pensates for the cost of maintenance of the special 
parts. The pamphlet begins with a reprintof Mr. C. H. 
Hudson's paper before the Western Society of Engin- 
eers, telling the experience of his road, the East Ten- 
nessee, Virginia & Georgia, with the two-cylinder com- 


It contains a list of railroad officers, includ- | 


| 


The communication was received and referred to a 

later that that they 

unanimously of the opinion that the Association should 

send two delegates, and the Convention then elected 

as delegates Messrs. J. N. Lauder and John Mackenzie. 
On motion of Mr, Setchel it was 


were 


Resolved, that all questions pertaining to the repairs, 
construction, or designs of the rolling stock of railroads, 
whether of engines or cars, are legitimate questicns to 
come before this Association. 

On motion of Mr. Pulaski Leeds the name of Mr, H. 
L, Cooper was placed upon the honorary list. 

The Committee on Standard Tests for Locomotives re 
ported that as a like 
the American Society of Mechanical Engineers, a num- 


committee has been appointed by 


ber of that committee being members of this Association. 
it was suggested by them that we hold a joint session 
and prepare a joint report. This seemed a desirable 
thing to do; and we ask the Association to instruct the 


| Committee to confer with the Committee of the American 


Society of Mechanical Engineers, with a view of making 
a joint report. On motion of Mr. Roberts the Committee 
were requested to make the joint report suggested. 
REPORT ON COMPOUND LOCOMOTIVES. 

This is a long and very valuable report, and we reserve 
the main body of the report for a future issue, meantime 
giving the following tables upon which most of the 
discussion was based. 

Mr. Geo. Grispss (Chairman): Trip No. 18is very much 
more economical than any other one obtained with the 
compound engine, and obviously does not represent an 

j}average result. The reason for that extraordinary 


pound, This matter we bave already published, There | economy is shown by reference to the tables, That train | for high speed passenger service, We built one and 
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TABLE VII. 
MILWAUKEE & Sr. Pav! 
TEsTs. 


CHICAGO RAILROAD— LOCOMOTIVE 


Table of Percentages of Saving by Use of Compound Engine 


Train Dynamometer 
results r sults. 


Conditions, 


No 


Coal |\W't’'r Foot. Foot-, Coal W't'r 
per | per | tons tons |perh.'perh. 
ton ton- per ib per tb p. per|p. per 
mile.| mile.| coal. w'ter hour. /hour. 


Line 


Column No 


sraceville Coal: 
Westbound. 


80 Ibs 
180 Ibs. 0 68 8°5\" 10 


200 ibs. 


© % 
~ 


8 ? 180 lbs 

Eng. 827 @ 200 lbs 

827 @ 180 Ibs ; 

7 200 lbs 9 20.0) 18.5 10.7 ; 14.0 ") 

All trips 1 «10.6 17.9, 20.0| 18.7 16 16.0 
East-bound. 


x 


180 ibs. 





{8 
is 
200 Ibs. | 


ng. 822 @ 180 lbs } 
+ 200 lbs j 
' 
J 





I 
Kng 
Eng. 827 @ 180 Ibs 
* 200 Ibs 
All trips 
All Trips—East and 
West 20) 13.1 4.9 2 16.1 16.9 14.1 
ttsburgh Coal. 
Westbound. 


180 lbs. 





200 Ibs. { 822/25 
’ @ 180 Ibs 
Eng. 827 @ 200 Ibs 
En ' 
I 
I 


200 Ibs... 





' 
/ 
" 
x 7 180 lbs j 
g. 822 @ 180 lbs 1 29 
* @ 200 lbs ‘3 
7 @ 180 Ibs } 
t 200 lbs j 


Eastbound. 
j 322 34 
110 Ibs { S5- 3 





200 Ibs. pad 
Sz ‘ 
© 186 Ib ) 3s 
200 lbs x 
¢ 21) Ibs 
7 @ 180 Ibs 
x22 «@ 180 lbs ) 


i 
i 
/ 
* 200 lbs f4 19.2 5.0 0.0 73 0.0 
i 
i 
i 








* 180 lbs 
200 ibs { 


ll trips—East an¢ 


I think it was 
made on a Sunday, witha clear track,and the condi 


was a through light train, with no stops 


tions were very favorable. There was no switching done. 
It was, therefore, a very economical train load. 

On the simple engine there was an uneconomical per 
formance shown by trip No. 3. That was a way freight, 
did a large portion of the work in switching, and there 
fore an unecononical work. If the curves given with this 
report represent fairly the results at any one point of 
loading, it will be seen that the compound engine is not 
only more economical than the simple one, but it holds 
its economy longer than the simple engine. 

On motioa of Mr. J. 
tinued another year, 

Mr.S. M. 
motive Works): Last year we had taken orders for up 


N. Barr the committee was con 


VAUCLAIN (Superintendent Baldwin Loco 
ward of 40 compound locomotives, and I then said that 
if the demand kept up at the same rate before the end of 
the. year we would have orders for 100.. Before the end 
of the year we had ordefs for 160, and at the present 
time we have over 200 in service and a number of others 
are under construction. This is four or five times the 
number that have been built by all other manufacturers 
in the United States. The test that has been made on 
the C,, M. & St. P. road should settle forever that there 
is an economy in compo und locomotives. The percent 
age of economy that is given by that test is perfectly 
acceptable to the Baldwin 
think that Mr. Gibbs, who has charge 
of that untiring in his efforts 
to arrive at a result that would be acceptable to all rail- 


Works, and we 
been in 
test, has being 
road people in this country. Welook for economy with 
the compound locomotive, in accordance with the serv- 
ice they are put to. We have spent between $30,000 
and $40,000 in making tests and we have a corps of men 
traveling in the interests of our engines and making 
Reports from 15 to 20 dif 
ferent roads show a saving all the way from 1 to 44.9 per 


tests where they are desired. 


cent. Now 44.9 per cent economy in a compound loco 
motive means something, and that something is that 
both engines were worked to their limit of power. 
This report was made to us by the Western Mary 
explanation of such a 
high rate of economy is that both engines were worked 


as near full stroke as possible. 


land Railroad. The only 


We have built compounds 
from 23 in. gauge up to 5 ft. 6in., and all sizes, from a 4 
in. toa 28 in. cylinder. Our system is applicable to all 
types, from the smallest to the largest. We have to-day 
running on the Erie five locomotives that, were they 
plain engines, no man could fire them atall. The boil- 
ers are 76 in. in diameter, and they are reported as doing 
the work of two consolidation locomotives on the grades 
where they are running. We have also built compounds 





D Dia Potala 
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w © 
+ n> 
wl 2 
race ville i 
Eng. 8 B. P 180 Ib 18 9 
Eng. 827, B. P.—180 Ib 15 . 
Kng. 827, B. P 40 ibs : 25 6 
Easth« i, Braceville coal 
Eng. 822, B. P 180 ibs 26 
k 827, B. P.—180 lbs 5 i 
Eng. 827, B. P.—200 lt wks 26 8 
Westt d, Pittsburgh coa 
t 822, B. P.—189 Ib 50 2 
Eng. 822, B. P 200 Ibs 24 3 
Eng. 8 B. t 180 Ib 3 2 
Eng. 827, B. P.—200 Ib y 2 
I nd, Pittsburgh coa 
Eng. 822, B. P.—180 Ibs . 2 3 
. S 200 Ibs 23 4 
Eng. 827 200 Ibs 26 7 
\ est Bracevi ra 
Er 3. P.—180 Ibs 21 15 
Ea eville coal 
Eng P.—18 8 26 5 
‘ he Jersey Central, and told them they 
ght for two months, and if, at the ex 
ratio1 ha time they had any objection! 
were at liberty to send it back. 
ex] of the months they sent us an order for 
ir mor he same kind. In regard to the economy 
hat was reported from the C., M. & St. Paul with Pitts 
1 coal, these engines are running on a railroad that 
d to Western coal; they burn nothing but Western 
" é take the same engine and burn Pittsburgh 
a Ww e same grates, the same blast pipes, and 
get a different result You will notice also that 
here is a difference in the water economy of engines 
er t f train hauled. I cannot see why there should 
An lifference 
Mr. A.J. Prrkin (Superintendent Schenectady Loco 
ve Works I wish to call attention to the report 
Mr. Gibbs by Mr. Small, giving equalization of 
k he mpound, believing, as we do, thoroughly 
! “ nder compound as being a case of the sur 


4 he fittest. By reference to the tables you will 
stributien of power in the two-cylinder engine 
e building this engine we have 
me that difficulty, and we now have an equaliza 


juite a oie. Hime 


n of power that is very nearly perfect. Ata full stroke 
have ariation of 2.5 per cent.; at 17-in. cut-off a 
iriation of only .17; at 13, 2.54; at 12, 1.24. Inno casea 
riation of 3 per cent. So that we think this will silenca 
riticis bout our engines wobbling by excessive 
ire e side. We went into the compound en- 
e business first simply as an experiment, because we 
ieved there was great economy to be obtained. We 
é 1 thre ympound engines under solicitation. 
tl voing to the Michigan Central and one to 
ve Per yivania for their limited train between 
udel pl id Pittsburgh. Out of 50 compounds 
se three are the only ones that we have sought to 
i the orders have come to us directly from the 


1 number of instances where the question has 


n raised ») whether we would recommend the com- 
ind, we would say decidedly “‘No. Here are the re 
You can take the compound, or the simple en- 


us J please Possibly we may be a little selfish, 


ave built al 


use W the simple engines we could 
vw the past year and possibly could not have built 
many npounds. Regarding the different types of 
npounds, it is simply a case of the survival of the 
est Simplicity is the main point to be sought for. 
Ve think the two-cylinder type is the simplest type 
it can possibly be obtained, and we get sufficient ex- 
insion to give good economical results, the economy 
rying from 15 to 30 per cent. according to the condi 
ns of ser ‘ Chis is in comparison with engines of 
uctically same design, the others being simple en- 
ex 
M : LirTHoGE (Superintendent and Agent 
de Island Locomotive Works): We have built quitea 
imber of compound locomotives. We are not advocat- 
them strongly. If people want them we build them. 
e think we have a good type. We are making a saving 


I do not think any 
running with less than 15 per cent. saving. 
received reports from the Brooklyn Eleva- 
d Railroad in this report of Mr. Gibbs, 
vhere they have three of our engines, and are running 
ose engines in competition with 12 others of exactly the 
15,000 miles on that road, 
In that report | 
bey claim a saving of 27 per cent. We also have built | 
me four-cylinder engines of the Johnstone patent, and | 


anywhere from 15 to 17 per cent. 


We have just 


that is not 


me type—they have run 


hich means several months’ service. 


re building ten more of that pattern now, some of them 
r the Mexican Central and some for other roads, and 
ey are showing very good economy. I believe Mr. D. 
Barnes bas been conducting some tests with those 
gines, and I would like to hear from him as to how 


they are getting along. 
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& 8ST. P. RY.—LOCOMOTIVE TESTS.—TABLE OF GENERAL AVERAGES 
3 { } 6 7 8 9 10 il 12 1 4 1 i 17 
i ps : be Train results Dynamometer results 
oe S = % 
_ 7 S : z 
‘. ai w = . ~ == © 
5 S ri é 3 . 2 oF el) =, Z 
© ok c= be Fa . S J Ec] &e = 
Pe Pas : 2 < > z - >§ "S| = 
a e E a i = E =. ie IIc Z. 
iis 0,144 6.45 3.40 15.1 3.5 151 1.1 1,516,1 199.1 9.6 US 451 y 
43) 16,226 6.29 2.80 15.6 26.7 150 97 1,362,694 rm .8 31.49 i. 32.3% ‘ 
yo 9,567 63 3.32 16.3 23.6 120 7 1,807,518 257 .0 8.89 3 & 25.64 6 
748 77,602 a] 4.22 3.19 16.8 104 68 209.4 | 32.26 | 4.74 30.80 8 
743 77,16 6.10 3.97 3.18 15.6 OR6 61 252°9 5.53 | 3.92 27.91 3 
798 82.158 49 3.99 2.99 16.8 OSS 4 25 1.79 3.91 26.25 6 
615 65,377 5.12 4.05 3.63 17.9 92 .¢ 102 . 9 29.19 l 
521 6,530 ».61 4.10 3 50 16.3 22 3 ORS ~ 1) i 29 96 4 
T3t 76,034 35 4.40 3.85 17.1 20.8 97 7¥ u 28 23 l 
3 6? 51 .8 3.54 3.06 18.0 25.9 U4 75 70 3 
719 4.85 3.75 2.92 18.9 24.4 073 s 1,502,004 273.1 4.28 $f 8.88 l 
(kbs 6.46 3.68 2.97 15.0 25.1 08 73 1,569,235 i 273.4 2.74 64 40. 48 3 
ri | 6.62 3.79 2.91 13.8 23.8 073 61 1,813,392 300.3 35.93 3.30 7.64 4 
600 86 4.36 3.75 15.7 21.0 131 . 1. 813,00 216.1 1 49 4.59 1.4 i 
742 77,034 6.72 4.54 3 20 13.8 20.4 098 66 1,612,986 215.8 31.91 1.61 a1. O4 i 
Mr. D. L. Barnes: I have a telegram that my engi-| pressure cy linder should be larger. You will then get 


neer of tests from Mexico has arrived in Chicago. He 


finds considerable saving with those engines—15 to #) 


But at! per cent., as near ashe can estimate, the record not hav 


Mexican Central is a road that is 
well adapted for the compound locomotive. Coal ranges 
in price from $18 to $22 per ton. The saving per year for 
a compound engine, on the basis of the general results 
obtained, is about $15,000. 
they use wood. The carried over the 
mountains on the backs of mules, and it costs consider 
able by the Iam sorry that I 
have not any data from those engines accurate enough 
to present here. 

Mr. H Works): We have 
been so busy building simple engines that we have not 


ing been worked up. 


On some sections of the road 


wood has to be 


time it reaches the road. 


ranpy (Brooks Locomotive 


given the time and attention to compounding which we 
otherwise would have done, but for our own satisfaction 
we did build a compound engine of the two-cylinder 
type and placed it upon a road with the understanding 


that if the road desired they might purchase it at the 


' expiration of six months, and, as they did so, I presume 


This 


since last 


that is evidence that the engine gave satisfaction. 
running in freight 
September, and has quite recently been put in pretty 


engine has been service 
heavy passenger service on trains that will average from 
10 to 14 coaches informed, have 
been effecting a saving from 27 to 32 and 


The eagines, so [ am 
33 per cent. 
We are also building a compound engine of the four 
cylinder type for our own satisfaction and amusement 
simply, and weare vain enough to think that we shall 
get quite as good a result from that as we did from the 
other one. I think that the question of compounding is 
so well understood by all master mechanics here that it 
is not necessary for me to advocate either one type or 
the other. 

Mr. F. W. (Mechanical Old 
Colony compound isa two-cylinder and hasa cylinder 
ratio of 1.97 to 1; 


DEAN Engineer)—The 


that is rather unusual; that is to say, 
Before the 
engine was tried | had some misgivings in regard to the 


the high pressure cylinder is rather large. 
proportion being a good one. The cylinders are 20 and 
28, and I regretted for some time that 
and 28, but 


they were not 19 

think the 
wisely constructed, and if I were to build another I 
should certainly adopt just about that ratio. 


after trying the engine I sizes 
wert 
In regard 
to the matter of side oscillation of the two cylinder type 
of compound, when the Old Colony compound first came 
out she had considerable side osciliation. That almost 
upon turning off the high 
pressure cylinder head a quarter of an inch, and giving 


absulutely disappeared 


more volume for compression. On the low pressure 
cylinder there is about 5.75 per cent. clearance. We 
made an experiment on a fast freight which runs about 
25 miles an hour; the saving was about 31 per cent. The 
compound carried about 175 lbs. of steam, and the simple 
After the compound has been 
running six months in continuous work we began tests 
on express passenger work. I have not yet worked up 
1 record, but the saving is fully 30 per cent. 


one upwards of 160 Ibs. 


The water 
saving was abont 21 per cent. 

The other compound engine that 
nected with is on the Lehigh Valley. 
cylinders 20 and 30 by 24. 


I have been con- 

That engine has 
shown the same 
economy that It was put 
into a service that 1 did not contemplate. It never oc 


curred to me that she was to push coal trains up a 96-ft. 


It has not 
the Old Colony engine has. 





grade 12 miles long. I thought she was going to be used 


in a sort of general 
I wish 


cylinder ratio is just 24% to 2. it was two to one. 


A on : 
’ Then she could cut off much earlier, and, although she 
might have the same total expansion, it would be di- | 


between the 


divided 


| your total expansion well two 
minimum condensation 
and the best Valley 
tested in competition wich a simple engine, built, I be 
lieve, by the 150 sa. ft. of beat 


the compound, that is, about 9 


cylinders, thus producing the 


results. The Lehigh engine was 
jaldwin works. It has 
than 


more. Cutting off at 17 ins., 


ing surface more 
the engine showed 
and 13 per cent. in 


water. The saving in another class of service has been 


per cent. 


a saving of 16.4 per cent. in coal 


19.61 per cent. in coal and 23.99 per cent. in water 
In designing a compound locomotive it is desirable to 
have the cylinder surface as small as possible. The con 
densation in the cylinders is proportional, roughly, to 
the amount of cylinder surface and, 

est number of cylinders that 
have the smallest amount of surface. 


by using the small 


you can, you necessarily 
Therefore, speak 

would have the 
least amount of surface would have the least amount of 


You 


cylinder compound engine that 


ing in a general way, the engine which 


cylinder condensation. should so design a two 
the expansion through 
the two cylinders wil! be continuous, and it can be shown 
mathematically that if the cut-off in a iow pressure cylin 
der is at that point which is determined by the cylinder 
ratio, the expansion will be continuous through the two; 
that is to say, the low pressure cylinder will begin its 
high 
leaves off, and therefore the objections to the two-cylin 


expansion at the pressure at which the pressure 


ler type that you cannot expand steam continuously 


disappe ars. I do not think the four-cylinder engine cau 


be designed todo the same work as the two-cylinder 
surface and, of 
hink that is 


a wreat advantage of the two cylinder compound engine, 


engine, without having more cylinder 


course, great condensation must follow ] 
let alone the question of simplicity. 

A. E. Mircweut (Erie R. R.): On Jan. 1 we 
from the Baldwin Locomotive Works fiv« 


bought 


compound 


locomotives, weighing about 205,000 ibs. each, with 
eylinders equal to 24 ao iD. These engines were 
bought for the Delaware Division, where we require 
three engines to get one train up the hill the 
distance being eight and a quarter mile We figured 
that the traction power of one of these engines was 
equal to that of two consolidation engines. Since they 





run on more level conditions. The | 


have been in service they hate done 


of them We ar 


we were using on the « 


the duty expected 
burning a cheaper grade of coal than 


nsolidation engines. One fire 


man can casily fire the engine, maintaining 180 Ib rf 
steam. We have no cause of complaint of 
the surface we are getting from them. We 
cannot state anything about the repairs as 


we have not had them long enough to decide 
though I do not think 
very extensive 


what the 
repairs will amount to they are 
going to be 

There is one thing about compound engines that was 
not brought out yesterday which I think is going to be 
of large benefit, and that is, they prevent throwing fire 
from the stack there 


ire not liable to settle for fire claims to property 


We are not throwing any fire and 


fore, we 
along the line. That, I think, is going to be one of the 
main points with the compound, in addition to the sav 
ling of fuel. I was very much pleased with the com 
mittee’s report. 

Mr. JAMES MAcBertHu (Adirondack & St. 


When I looked at the two cylinder 


Lawrence 
compound | ques 
tioned whether it was going to be properly counterba 
|anced, and I had the drawbar between the engive and 
the tender three-eighths of an inch loose, because I 


this 
bet ween 30 and 40 miles an hour, and I must say she was 


wanted to see the oscillation. I rode on engine at 


as straight a riding engine as lever rode on. The rea 


son for bringing up this point is that I cannot under 


vided between the two cylinders. In pushing 30 cars up a | stand bow they found that the two-cylinder did not ride 
hill she cuts off at 17in., and of course that is altogether | as easy as the simple engine or the four-cylinder com 


too late. She ought to be able to do that work 





at a cut-off not much later than 12 ins, 





pound. I feel that when running through a dense wilder 


I think the high | ness our chances for fire are 30 to 40 per cent. less with 





em Se 





































































































these engines. I have just finished a test on the Central 
Vermont Railroad with one of our compound 
and a simple Baldwin engine that showed a saving of 30 
to 35 per cent., and the evaporation was 84 to5'¢. We 
made that experiment on a piece of road 30 miles long, 
10 of it uphill, and a grade of 37 ft. tothe mile. 


engines 


| 
| 
| 
| 
} 


There | 


may be a little question about repairs, but we have not | 
observed so far that they are any more than on a simple | 


engine, 


Mr. W1L1.1AM ForsytH (Mechanical Engineer C., B. 


& Q.).: The report is probably the best piece of work on | 


locomotive tests that has ever been presented to this 
\ssociation, and the Committee deserve a great deal of 
credit for their accurate and complete worx. The 
port covers, of course, only one small phase of the sub- 
ject—that is, a comparison of the Vauclain engine with 
a simple engine of a similar type. And that still 
further narrowed down toa test of these engines in freight 
service. In the report is the statement o* the number of 
variables entering into the road tests as being enormous. 
Now, that is so, and for that reason I think that the 
first thing to do in going into a very scientific locomotive 
test is tonarrow down those variables as much as pos 
sible; and for this reason I would criticise to some extent 
the manner in which the committee have gone at this 
work in attempting to apply a long, scientific, accurate 
test to a freight train in regular service, and in attempt- 
ing to getin that way average results. The results 
obtained by a test of that kind are shown by the report to 
be extremely variable, and, as the committee themselves 


re- 


is 


admit, it is very difficult to draw any conclusions f.om it. | 


In further considering the subject I hope the committee 
will confine themselves to a constant train on a regular 
schedule as near as possible, and, when they try to get 
fuel economy of average actual variable service, to 
simply measure the coal from trains in regular service 
extending over a lomg period. 
the final conclusions is 7.6 per cent., and 16.9 and 14.1 
percent. Even 15 per cent., I should say, is a very low 
economy to be obtained from a compound engine in 
freight service; we ought to obtain a much higher econ- 
omy. I think it has been found to be a common experi- 
ence that the saving of a compound passenger engine is 
very much lowerthan compound freight engine. So 
that we should expect froma componud engine of this 
type in passenger service not more than 7 or 8 per cent. 

As a result of more than a yeai’s experience with a 
two-cylinder compound engine, we have found from the 
performance sheets an economy in freight service of 30 
per cent. over our simple engine of the same type. We 
are just now testing this engine in passenger service. 
As a result of our experience with this engine, | would 
say that I would not hesitate at all, if | were to buy lo- 
comotives for myse'f with my own money, to buy com 
pound locomotives for freight service. I believe that the 
principle is correct from an engineering point of view, 


and I have no doubt it will become in time the prevail- | 


ing practice, 
Mr. J. N. BARR (C. M. & St. P.): There is on” point 
in Mr. Forsyth’s remarks that I want to object to, and 


that is where he says in making atest we want to nar-| 


row down the variables. It is the variables that make 
it questionable whether a compound is economical or 
not. We know that the compound is economical where 
the work is steady and uniform, asin marine and station- 
ary work. I have gone over the experiments by Hirn 
in Germany, and I failed to find in those experiments 
that he feels satisfied that you can obtain an economy 
of ten per cent. by compounding over the best construc- 
tion of simple engines, and that is only where you can 
compound engines and adapt them to the work to 
performed and keep everything uniform. It may be 
that the compound engine is better able to meet 
the variable requirements of railroad service as a loco- 
motive than the simple engine, and it may be decidedly 
the other way. We do not know. If the committee 
start with uniform conditions, I do not think they will 
give us any useful information. The conflict in the re- 
port arises from the variables. We have been doing too 
much in the way of eliminating the variables. We have 
done so, and made conclusions from the results that are 
not sustained in practice. I like Mr. Paxson’s idea very 
much of taking a division and putting thereon engines. 
half of them compound and half of them simple, in- 


be 


structing the engineers as carefully as_ possible, 
trying to remove any prejudice, and then let 
them go, and let the results tell the story. 


The committee has had a great many of these points 
impressed on them during their tests this past year. I 
have been pretty close to this committee, and know 
what they have been doing. It was for that reason I 
moved that the committee be continued. They are be- 
ginning to see pretty clearly what informotion they want 
to ask of other railroad men of the country. That com- 
mittee will need the co-operation and the close observa 
tion of all the other members of this association who are 
using compound engines, together with a close descrip- 
tion of the circumstances under which they have been 
used and the results obtained. 

Mr. M. N. ForNEy: An ordinary engine burns about 
$2,500 worth of coalina year; 15 per cent. of saving 
would amount to $275. Todothat you have a locomo- 
tive that costs about $750 more than the simple engine. 
Deduct 10 per cent. of that additional cost for repairs, 
etc., and you have a saving of $300 in the course of a 
year where coal does not exceed $1.50 per ton, It is very 








The economy given in| 


| 


j 


| 


jing a complete test 





You will observe 
in these tests in burning Pittsburgh coal the compound 
shows considerably less saving than when buring Brace 
ville coal. 


easy to use up $300 on extra repairs. 


It would be a disadvantage to the compound 

if it is not able to burn all qualities of coal. 
SECOND DAY'S SESSION 

A communication read from the Delaware 

Hudson Co. Schenectady 


Works,tendering a complimentary excursion to the mem 


was «x 


Canal and the Locomotive 


bers of the Association to visit the locomotive works. 
CONTINUATION OF DISCUSSION OF COMPOUND LOCOMO 
rIVEs. 
Mr. A. T. Woops: The best illustrations of what the 
compound engine did are the tests at 200 Ibs. and the 


simple engine at 180ibs. with Braceville coal. 
eight or nine tests with each 


There were 
one. Those averages are 
Coal per horse power per hour, 22.9 one way and 17.5 the 
other; and the wate: per horse power per hour, 25 
14.8. to the fair figures to 
The general averages for the different kinds of coal are, 


7 and 


These seem me most use, 


it seems to me, very valuable. Some of the saving 
is due to the higher pressure—how much it is 
difficult to say. I have made a hasty calculation 
on this. If the engine was cutting off about half 
stroke at 180 Ibs., and the pressure was raised to 200 


ibs., and the cut-off sufficiently early to take advantage 
of the raise in pressure, there may be asaving something 
like 10 per cent. If that is true, it will reduce the com 
bined saving of coal and water shown in the above com 
parison to about 8 per cent. It is not possible to make 
an exact calculation of the loss by condensation in the 
two cases. 

It seems to me that the horse power basis is the only 
The 
there is a great difference, whether the ton mile or the 


one on which to make comparisons, tables show 


horse power basis is used. As horse power takes into 
the speed and the ton mile does not, it 
that it the proper I think Mr. 
Dean’s figures do not include everything they should. 


consideration 


seems to me is basis. 


ln the two cylinder engine he may have less surface ex 


posed to condensation, but as also have a smaller 


the 


you 


ratio between cylinder you also have less expan 


sion; so that what you may loose on one you gain on the 
other. I do not think it is safe to say that the two cylin 
der compound with a large high-pressure cylinder is 
necessarily better. 
Mr. PULASKI LEEDS 
per year. 


4 locomotive makes 3,600 miles 
At 
if 
we make a saving of 10 percent. it amounts to $130, Out 
of that take $100 for 


Coal costs, say, five or six cents per mile. 
five cents per mile she will burn $1,800 worth of coal. 


interest and renewals, leaving $80 
If our 
builders tell us that they would design a 30 in. piston and 


for the replacement of the extra cost of engine. 


reciprocating parts in the same way that they would a 


20 in., I should say that we should send abroad for de 


signers, If they tell us they can overcome the extra 
moving weight without throwing extra wear on the 
| engines they are telling what I do not believe. 

Mr. J. Davis BARNETT: The tables show that the 


imple engine with a higher pressure than the compound 


has a saving in the coal consumption, and the simple 
engine having 200 lbs. pressure has less economy than at 
180 Ibs. Do I properly understand that table to read that 
the simple engine having 200 lbs. pressure has a superior 
coal economy to the compound with low pressure, and 
yet the simple engine itself 


using 200 Ibs, ? 


is not as economical when 


This is a good report, and I feel sure we 
are all going to take it away with us and get to the very 


bottom of it, because very seldom has it been my lot to 
put my hand on such a large mass of information soa 
curately and conscientiously worked out. 

Mr. GEORGE GIBB3: I wish to say emphatically that I 
had no idea of the difficulties to be encountered in mak 
of the compound engine. We at 
tempted in the report to express our inability to cove 
the subject fully. Mr. Forsyth remarked that our first 
take Mr. Barr's 
We want all the variables in there if we want 


object was to eliminate variables, I 
position. 
to get the true economy. The only variable to elimin 
ate is the variable manner of handling the engine. We 
therefore careful could. 
The not represent the actual economy we 


would expect from the engine. 


selected the most crews we 


results do 
I have no doubt, what 
ever, that we get better economy out of both engines 
We did 


what economy would result from everyday service. 


show 
Mr. 
Forney stated that he wanted an engine able to burn all 
kinds of coal. The compound shows that it is such an 
It gains 18 per cent. in a change from Braceville 
to Pittsburgh coal. 
Mr. F. D. CASANAVI 
far, having had only four or five compounds, whicl are 


than if put into every day service. not 


engine 
We have had little experience so 


scattered over a large territory, and we have very few 
From the somewhat im 
perfect trials that we have made of one compound loco 
of about 
that there 
from compounding, and the economy will be greater in 
But 
seems to me that one of the essentials is to confine the 


figures to show the economy. 


motive we have found an economy five 


There is no doubt 


per 


cent. in fuel. is economy 


sections where the price of coal is greater also. it 


compound to its most simple form; the matter of repairs 
and maintenance is one that must be looked to, to ascer 


tain whetherany saving ip fuel is not absorbed in other 


ways. The compound locomotive is certainly in its in 
If I were to take money out of my own pocket 


to equip a railroad, I hardly think I would go very ex 


fancy. 
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tensively into the compounding. |! for a 
year or two, and until it had been clearly shown where 
the range of economy lies. 

Mr. L. B. PAXson: We have upon the Reading Rail 
road some 27 compound engines. 


would wait 


One type for working 
on our mountain grades pushing, built tobe the equiva 
lent of 22 28 consolidation engines. We have ten 
gines for fast built be 
equivalents of 20 have five engines that 
We 
attempted to make any scientific tests of those engines. 
We put at work 


similar work, and we have been watching the coal used 


en 
the 


were 


freight service that 
24. We 
built to be the equivalents of our 21 22. 


were to 


have not 


them alongside other engines doing 


per month. Our engines on the mountains show asavipg 


of coal bet ween 25 and 30 per cent. 


rhe fast freight en 
zines show a saving from 12 to 17 per cent. On the pas 
senger runs we have only had one that has made a 
two months’ ran, and it is hardly fair to say what her 
saving is, although it is between 9and 11 percent. The 


engines have been running very nicely. They have given 
us no trouble, except the little troubk ik 
ing the men into using them. 

Mr. J. N. LAUDER: 


we had in bre 


[agree with what Mr. Casanave 


has said, that until the railroads of this country know 
more about the compound locomotive than they do to 
day we had better go slowly. I believe we are going to 


have a more economical type of engine. Ido not believe 
that for the present we are going te get savings of 30 and 
35 per cent. 


saving I 


It we cannot get more than five per cent. 


do not thjnkit will pay any railroad to use 


compound locomotives. Because in the first place they 
must cost more, and the repairs are more. I believed one 
year ago that the compound locomotive must be specially 


designed for special work. What I mean is, a high speed 


engine must be specially designed for high speed and 
would not be a_ serviceable or economical 
engine on any other kind of traffic My 
experience in the past year has modified 
that opinion. And to-day I am prepared to say 
that a compound locomotive can be designed that will 
have as wide a range of service as the simple engine. I 


propose to build more compounds with 6 
26-in, stroke, 
the exhaust 


ft. wheel and 
In acompound locomotive the quality of 
that it needs special appli 
ances to bring out the benefits of the exhaust. 
of the exhaust it spreads very 
quickly after leaving the nozzle and makes a whirl of 
the gasesin the smokebox that retards the draught and 
we had to use tip. By making the 
bottom of the smokestack be)l-mouthed, the steam and 


is so different 
Owing 


to the light pressure 


a smaller exhaust 
gas goes out, giving a clean, smooth exhaust. 
Mr. S. M. VaucLaiIn: Mr. Lauder 


pound requires additional repairs. 


the com 
I dispute that. The 
repairs to the cylinders of the « ompound will perhaps be 


has said 


slightly greater, especially in the two-cylinder type, 
where you have the intercepting valve to look after. 
The pistons are larger also. There is no doubt that in 
that type and in the onel represent additional repairs 
will be necessary in the cylinders. But a compound 


does not have to be forced as a plain one does and the 


ife of the boiler is increased and we have less repairs on 


a compound locomotive boiler, will much 


than offset the additional repairs required on the cylin 


which more 
lers and pistons, The compound is adapted for any serv 
suburban, fast orslow fre 


ice, 


ght or passenger, We have 
twenty compounds running on the “Alley” elevated road 


in Chicago. They undergo harder service than any 
passenger engine from Philadelphia to New York. As 
s proof of that our compounds are equally applicable for 
all service, examine these elevated engines. ‘That the 
compound must have larger drivers is not true, but 
better results can be had with larger wheels, but the 
same is not true with.the simple engine. That has 


been clearly proven by engines we have built which are 


running on several roads, and the Schenectady people 


can bear this out, I think. Mr. Lauder says that be- 
fore a railroad should start in on compounds they 
must get results. How are people to get re 
sults if the compounds are _ not used ? The 
Philadelphia & Reading have ordered enough to judge. 


Che Schenectady works are building a lot of compounds 
for a road on the Pacific slope, and that road is going at 
the matter in the that the P. & R. 
has, Any railroad can afford to buy 10, 15 or 20 com 

pounds, providing they have a large system. 
that 


engine, 


same sensible way 
I willagree 
a compound can start equally as well as a plain 
It can even start quicker, because it hasn't as 
much steam to get rid of as a plain engine. Our com 
pound engines are running With the same blast apparatus 
as the plain. I think the Schenectady people have had 
the same experience. We do not need smaller tips or a 
special smokebox arrangement. 

Mr. A. DOLBEER: Being on fuel costs 
only $1.25 a ton, lam not an advocate of compound ep- 
We bought two compounds from Baldwin of the 
Vauclain type last September. At first the compounds 
showed a saving of 16 per cent. in fuel upon a car mile. 


a road where 


gines. 


age basis—not upon a tonnage basis. In December it 
was 12 per cent. In January 32 percent. In February 
the weather got bad, and it was 6 per cent. In March 
the simple engines had made a saving of 7 per cent. over 
the compound engines, because the engineer was not an 
advocate of the compound locomotive. But we have 
conclusively proved that the Vauclain compound engine 
is superior to the simple engine in an emergency where 


| you need added power to get you out of a hole, 


‘ 
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the saving in the 
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compound engine. 


pe nt. economy for the com 
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id 25 or 30 Ibs, greater boiler 
Ido 
So far as the 
engine is ¢ 

the 
lecreased range of the tem 


ind did not mention it. 
ivple engine. 
pound 
here to 


yncerned 
lesser amount 
st compound engiues bave 
irfaces of the ports are 
About the 
it is all de 
On the elevated 


» the 


capacity. 


d seems to me 


engines running. and ther 


run as steady as any simple engine could up to a speed 


of 40 miles per hour. If it is true that these tests in the 


report are the result from comparing the simple engine 
with a sufficiently large cylinder with a compound en 
gine with t small cylinders, then we should be careful 
about drawing conclusions Perhaps the compound 
engine wou 


ave been more economical at 180 pounds 





boiler presst 


had cylinders of the proper size 


rhe committee on the Present Status of the M.C. B 
Automatic Coupler reported that no action was ne¢ 1 
at present except to approve of what had been done by 
the Master Car Builders’ Association This report was 
received and the actions taken by the M. C. B. Associ 
ation up ft his time were indorsed 

rESTS OF STEEL AND IRON, 


A number of 
the matter of 


of steel, it bei 


test 


Ss were made to throw some light o1 
what is known as the critical temperature 


ng generally understood that at a blue heat 


or at a temperature of about 600 degrees, steel is ex 
tremely liable to crackin bending. The experiments of 
your Committee demonstrated that this is a fact. and 
that steel that will bend when cold, or.at a red heat. is 
extremely liable to crack when bent at a temperature 
varying between 500 or 800 degrees. The result of thes« 
tests are given in table No. 1, attached to this report 


In this table e difference makes of steel 
by letters f1 A to In making these 
was first bent toa right angle, or 90 
hammered down until it began to give decided of 
cracking ks appeared, itwas hammered down 
closed on itself, which is designated 


» designated 


tests 





the steel 
and 


signs 


qegrees, then 


if no crac 
so that the sheet 


an angle of l80degrees. In a number of cases cracks did 
not begin appear until just about the time that the 
sheet was ent 180 degrees. 

The lot marked “A was taken from an old firebox 
which cracked badly, and was removed after ten months 
service. It is of the same length asthe lot marked “| 
It will be seen from the tests that steel which had been 
in a firebox, but had cracked after making a short serv 
ice, gave, in some cases, very good results in the bend 


t 60) degrees, and also at S00 degrees. and cold 


in looking over these that 


» steel cracked at 800 degrees, others did not, 


ymbservec 


tests, 


same steel in some cases cracks at 800 de 
the second test, made at the same tempera 
show any cracks. 
nmittee was inclined to be of the opinion 
ri tested at the blue heat stood the 
est without cracking, there were strong 
s of its being a good material for firebox pur 


ywever, an observation of the tests, as shown 





ndicates that this position cannot be main 
tained rhis is further shown by the fact that old fire 
box stee markec in the test as ** A,” stood portions of 
this test better than some new stee! of the same make. 
and also better than some new steel of other makes 
The conclusion of your Committee, from tests mad 
is, that steel wl stands a bending test at a blue h 





doe Ss not necess 





arily give materia! which can be depend 


on not to crack in service 

It was suggested that iron plates, m account of the 
tradition that they were less liable to crack in the firs 
box, would resist fracture et a blue heat better than 
steel. Your Committee according!y made a number of 
experiments of the same kind with the samples of the 
best iron boiler-plate made in this country and England, 
the result being that at a bine heat the tendency of the 
iron plate to crack was decidedly greater than is the 
case with ste« rhis, in the opinion of your Committee, 


corrobor their position that the bending test at a blue 


heat is not a criterion on which to base an opinion of the 


suitability of material for firebox purposes, 
rhe tests of steel at a blue heat, as referred to above 
do not really introduce any new information so far as 


» fact of the ability of steel oriron to crack ata blue 
heat is concerned, but the tests, as shown, would seen 
to imply quite clearly that material which will 
this tes od material, and it also 


illust 


stand 


is not necessarily g 


rates the importance, in handlingany material of 
this kind f working it either cold or at a red heat. 

Yching \ number of tests were made by etching 
new and old steel, the etching mixture being diluted wit 





sulphur rhe most interesting results we 





observed in etching steel which had been ia service in 
fireboxes. In several samples of steel three-eighths of 
an inch thick there wasa decided difference shown in 
the structiire the middle portion of the steel as com 
pared with tl two utside edges, there being a zone 
through the ntre of the piece about an eighth of an 
inch wide whi the etching material attacked most 
actively The outer eighth of an inch on either sid 
showed but little more effect than new steel, while the 
inner eighth of an inch was spongy and appeared to lx 


an entirely differe 


materia 


\ number {f tests were made of old sheets varving it 
service from 80,000 to 600,000 miles. and some of the 
pieces whicl id only made 80,000 miles showed more of | 


a disorganpizat of the 


10 interior of the sheet than the 
samples which had 


made 600,000 miles. Unfortunately 
it was not poss obtain etchings of these sheets | 
when they went service, but your ( ommittee is of 
the opinion that this phenomenon would not bave been 
observed in the new sheets. Further should be 
made of new sheets, and of the same sheets after they 
have been in service, to establish this point. 
The spongy interior of several of these pieces was care 
fully removed by a narrow tool, leaving the outside and 
inside of the about one-eighth of an inch in thick 
intact. Of these two pieces the one next the fire | 
sprung inward toward the fire about of an inchina 
length of 8 in., forming an are of acircle, the one next 
the water remaining almost perfectly straight. This 
phenomenon, perhaps, indicates a permanent expansion 
of the sheet on the next side the fire. Your committee 
was of the opinion that in cutting out the central por 
tion of the sheet it might have been strained by the 
action of the tool, and to verify this point a piece of new 
steel was cut and split in the same manner ; this showed 
no camber whatever. 
It 


rest 


oO 


into 





tests 


ness, 


innecling. has 
sheet would 


this object in view 


been claimed that annealing a 
it to its origina) condition; with 
your Committee took a piece of the | 
same sheet, carefully annealed it by heating to a red | 
heat, then placing it between two pine boards and | 
allowing it to remain until cold. The centre was then | 
cut out as in the other cases, and the result was the same | 
as with the piece not annealed. This apparently clearly | 
demonstrates the fact that annealing an old sheet of 
i 
| 
| 
i 


ore 


steel does not restore it to its original condition 
If there is a similar set or permanent expansion in the 
ends of the stay-bolts next the fire, 1t may be that it 


somewhat accounts forthe cracks radiating from 


the 
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rable iscuss but Committee bas 
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The f wing definite experiment how 
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riveted into the sheet, to be subjected to vibrations in 
rder to determine which material would resist the 
zreatest amount of vibration. The apparatus in which 
the test was made is shown in fig. 2. This arrangement 
ves in vibration a full motion of three thirty-seconds 
‘fan inch at the end of the staybolt, and at the same 
time allows astress in the direction of the length of the 
staybolt somewhat similar t» that which occurs in 
boilers, the strain put on the staybolt being equivalent 
to a pressure in.the boiler of 150 Ibs. per square inch. A 
test was made in this way of four pieces of mild ma- 
chinery steel; the average number of vibrations before 
breakage was 21,539, the pieces standing respectively 
050, 96,060, 14,168 and 54,358 vibrations before breaking. 
Kleven samples of iron were tested in the same way, 
iverage number of vibrations before breaking being 
6,508, the lowest being 3,120, the greatest 12,480. The 
result of these tests would indicate that steel is a better 
material tor staybolts than iron; at the same time the 
experience of a number of members of your Committee 
with steel staybolts has been seriously against them 
‘hey failed in service, and deductions drawn from the 
test, as made, are entirely misleading. Your Committee 
does not feel tbat in this they had added anything to the 
subject of a proper method of determining the suit 
ibility of any special material for stay bolts. 
he investigation, as described above, is not sufficient 
to enable your committee to offer any specific directions 
rABLE NO. I. 








th 


Tempera- | Thick- Angle. 





Make. Number ~ : ness of Results. toe 
of Piece ture i Plate. Degrees 
Gees. Inches, 
1 800 Brey No cracks. 180 
2 R00 3G Cracked. 170 
3 700 : 06 1s0 
i 600 Re ow 
° 5 (00 ag 180 
‘ 6 600 Be as 189 
7 600 3% Cracked, 170 
8 500 v4 “ 180 
9 500 Ay 180 
10 100 3g - 180 
il cold 3g No cracks. 180 
12 cold Rg 7 L180 
1 800 ly Cracked. 180 
2 600 Le ai 160 
3 600 Bra - 74 
4 600 be 4 a7 
5 600 ag * 170 
B 6 500 1 - 180 
7 500 Be S 175 
| 8 500 By - 180 
| 9 500 le “ 72 
10 500 le . 170 
1 800 ag Broke off. 90 
| 2 ROO ag Cracked. 180 
3 70 Me Broke off. o) 
C { 699 3g Cracked. 175 
5 600 ra Broke otf ) 
| 6 ao 0A Cracked, 132 
| 7 500 3¢ - 155 
~ 400 hy ss 170 
1 800 . No cracks. 180 
2 too se Cracked. 170 
D J 600 ' “ 180 
i 600 Jo No cracks 180 
| 5 500 Cracked, 180 
6 400 . id 175 
1 890 rs No cracks, 180 
2 600 43 Cracked. 180 
3 60 o No cracks. 180 
k 4 600 z) Cracked. 180) 
’ 5 600 . No cracks. 180 
6 600 3 a“ 18) 
7 500 ; an 180 
8 4100 3B “ 180 
1 Ri) 4 No cracks. 180 
2 600 i Cracked. 154 
3 600 l4 ns 170 
{ 500 . M 180 
5 500 | ag = 175 
6 500 
l 800 Cracked. 180 
G 2 600 + No cracks. 180 
, 3 5) S Cracked. 180 
{ 5” i | No cracks. 180 
1 800 | 7 No cracks, 180 
| y 700 | 3 Cracked. 180 
3 650 } bs ce 165 
H { 659 | 34 No cracks. 1S) 
5 600 | %4 Cracked. 180) 
6 600 si 180 
7 600 | $6 No cracks, 180 
8 400 3g v4 180 
1 800 34 No cracks, 180 
2 700 Cracked. 180 
3 600 & - 90 
I 4 600 86 No cracks, 180 
| 5 600 Cracked. 146 
€ 600 Be No cracks 180 
7 400) Cracked. 170 


for drawing up specifications for iron and steel} for tire 
box purposes, and they therefore bave in this particular 
no definite recommendations to make. 

he results of the investigations so far may be sum 
marized as follows : 

1. Steel or iron should not be worked at a temperature 
between a normal temperature and a perceptible red 
heat. 

2. So-called “blue heat” makes steels and irons more 
brittle, but some are apparently less affected by the 
‘blue heat” than others. 

3 The test of steel or iron at a “blue heat” is not a 
criterion by which to judge of the action of the same in 
a firebox. 

1. Iron at 
steel. 

5. There is apparently a_ mechanical disintegration 
going on in plates exposed to the action of fire, water 
and scale in a firebox. 

6. Steel tubes do not seem to be as durable as iron 
tubes, 

Committee recommends that this subject be continued 
for another year at least. 

WILLIAM Smita, J. N. BARR, A. W. QUACKENBUSRA, 
P. H. Peck, D. L. BARNEs, 


a blue heat is more seriously affected than 


ommittee. 
lhe report was received and accepted, and the com 
mittee continued for another year. 
Mr. WrLtraAM SmitTH: I would like to ask the steel 
manufacturers here what value they place upon a chemi 
cal analysis in the manufacture of firebox steel ? 


Mr. WELLMAN (Wellman Iron & Steel Co.): From ai committee that steel tubes do not seem to be as durable | 
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manufacturer's standpoint I consider the chemical 


utmost value. We could not 


} +} 


analysis of steel of 


pretend to run our works without daily and constant 


analvsis, both of the raw material that we use and the 


finished product; but I would not want to depend er 


tirely upon chemical analysis as showing me wheth 
steel is all right We have got to have a combinat 
of the chemical and | ical analysis, and ev en that 


does not tell the whole story 

Mr. J. N. Barr: If asteel maker is making steel fr 
material obtained fron rtain ore in a certain local 
and has been man 


ufacturing steel right along for year 


and has demonstrated that he is turning out a first-cla 

quality of steel, can he then callin a chemist and ana 
ize adeposit of or from som other section and be 
satistied that he is going to give his customers as goo 
an arti f steel as he | is done prev ously? 


Dr. Husron (Lukens Steel Co.): We cannot tell entire 


by chemical analys what results we are going to ge 
We must have a certain iemical analysis to produce 
certain artick But that analysis will not always pr 
duce that articl 


Mr. WELLMAN I should say thatananalysis waso1 





an indication. If ir experience the analysis 
showed that the re make good steel, I should 
inclined t trya sma batch of it [am not a chem 
but I think I could tell without fail from analysis 
ore, if the chemist would give us acomplete analys 
but they do not d | they do nottell us more ft! 
half the story 

Mr. D. L. BARNES As a member of the Committ 
would like say a little about this report. Our Chair 
man has said tbat he believed an etching will show 
more about st han a chemical analysis. I believe h« 


f he would go further and say that an etching 





e mechanical structure of 
is laminations or cracks. But s 


far as showing whether the steel is good fora firebox 


a boiler steel, or a tank plate, I do not see how it car 
done from an etching because an etching of one goo 
solid sheet of stell will look almost exactly iike an eicl 





ing from ancther good s id sheet. Referring t ep 
and the sample marked.‘A,” the result there wi 
exact} what wou ecur if there was a 1 
lamination for t plate I heard of " 

the ther lay wher a brick had accidenta 
gotten into an ng ind they made i boiler 
plate of it, and whe hey put it in the firebox it was 


found to be Jar I dge of it looked not mu 
different from the picture “‘A” 


I would hesitate my 


self to say that the etching of a firebox plate shows 
that the plate dete: rates in the centre, or anywhere 
else after service. As far as the chemical analysis of 
steel is concerned, the chemists give us the exact 


amount of the different elements in the steel, and they 


do not say, except in the case of carbon, in what way 


these elements are combined. For instance, they refer 


to ** combined carbon.” One is a chet 





und ‘** graphitic 


ical combination with the iron and tke other is near 


a mechanical mixture. But in the case of phosphorus 


and manganese they do not say whether it is one pho 


phate of irom or another. It is well known that 
one phosphate of iron may differ from another phos 
phate of iron, as much as iron differs from steel. The 
question of lamina has been avoided by the con 


[ do not see why it is not a very important 


mittee, yet 





one. We avoided it [ suppose because we could 

say anything about it that was of any great value. One 
laminated sheet last vear cost a locomotive builder 82 
000. I suppose the steel makers replaced the s t for 
$15, a very small percentage of the total cost. In mal 
ng speciticat s for steel sheets for fireboxes sor 
directions sho 1 be given to discover whether 
sheets are laminate n Etching the edge wi 
show wha Ss in he middle of the sheet, and 
cal ) bend a sheet to see the cracks and the 
use afterward Perhaps the only way t 

is hold I makers of the steel responsibl 
Steel bas in ne e at least been guaranteed for tw 
years against lan i n, with the understanding t] 
the el make! ld pay the cost of replacing bad 


there is a lamination in a firebox plate a 





it will always be t re: if thereis none when it is ma 
then ere will never beany. In regard to the tes 
stay bolts, from s quent examination made 

this report I an fthe opinion that the reason why 
there was uch a wid difference in the results fron 
vibration tests lis n the way the stay bolts were fitre 
into the eet f u take a hard steel sheet and tay 
thread inte t witt isharp tap, and then screw 

that ’ {t iron tay bolt, which is a little la 
han the | ‘ h tavbolt will be ruined because 
hard sheet wi ut into the staybolt and start a cra 

A loose staybolt will generally last longer than a tig 
me, because it has less bedding strain. Sol believe if 
these tests were repeated, and care was taken to hav 


smooth, and the thread on ths 
with a corresponding 


the hole in thesheet cut 


staybolt round at the bottom, 


rounding on the bottom of the tap for the sheet, I think 





tl more nearly uniform. I would say 


le resuits wouid 


that one of the testing machine makers has taken this 


matter up now, and is going to make a large series of 


tests to determine yw to distinguish a good from a bad 


stayboit 





Mr. Forsyta: | agree with the 


trouble 


the physical properties as 


conclusions of the 
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is iron tubes. Steel blooms can be made cheaper than 
ron. A steel tube at the same price as an iron tube I 
o not believe is as good. In addition to the trouble 

ym corrosion with the teel tube. we have found 


I 


with the welding. It is ve difficult to weld a 





teel tube and make it 
I think tine 





* service 


Mr. GIBBs: nmittee should investigate 





shown by the two very charac 


ristics of fracture of which are found in the commercial 
rands of boiler ste¢ The two fractures are a granular 
und a silky one. I can often tell by king at the frac 
ture where the steel comes from I inalvsis of those 
brands are in all cases equally good from a chemical 
tandpoint, so far as we know I would indorse what 
Mr. Wellman says about mical analysis. We have 
keeping ti very elavo ite record of our firebox 
ts, and hope in tw r three years to have some ust 

ful results, 
Mr. CHARLES BLACKWE! The report shows that it 
is unsafe to base conclusions on one test from one piece 
f steel here should be sever periments. Insome 





uses I have tried at the same temperatures one piece 


would break, and another piece yould not break. I 
have here two samples, each of which we tried to 
raise to exactly the same temperature. One broke 
ilmost in two. In the other the sides were almost 


rought together, and there was hardly 1 crack to be 


were cut off the same heet. This shows 
little differen in t 


tions will givea very diff 


SCC i. 1 hey 


that a very mperature and con 


W hen coupons 


rent result. 


m steel plates are tested for ten strength, elonga 
1 and reduction f area, itis absolutely necessary 
at the coupons b carefu handled, and not subjected 


They should he 
aded, sl} 
} 


tion results in a change in 


improper treatment sepe rated from 


the sheets by means of long b iarp shears, so as 
) prevent distortion. Distor 
tensile strength and percentage of elongation. 


Should the compound be b 





ening flatwise it should be done by means of a flatter ap 
plied to its side and then le or no da will ensue, 
provided light blows only are used. But if the coupon 


nt edgeways curled, from the use of shears with 





short a knife, it is imperative that the piece be not 


truck upon its edge. It should be trued up upona 


planer or equivalent tool, otherwise onsiderable devia 


tion from correct results will follow when pulled ina 


esting machine I effect of moderate punishment of 


test pieces seems to be an increased ensile strength, a 


reduction in percentage of elongation and a diminution 


f reduction in area. The error is sufficient sometimes 


to condemn a good sheet, for excess of tensile strength 
und deficiency of percentage elongation and reduction 
f area. and may uuse serious delay to work in the 


shop before the cause is discovered and satisfactorily 


explained to the consumer 


Dr. Huston : Steel « ve cut off 


with shears. 


never 
ling machine or 
with a planer. 

Mr. J. N. BARR I would like t 


ask a practical ques 


tion. If the cracks in the sheets shown here results from 
piping, is there any method of insp yn that we can 
establish that will keep us fr fr ped steel? We 
lo not want it 

Dr. Huston : If you cut off a coupon you would prob 


ably find the piping all the way through. 
Mr. J. N. LAUDER: Toa! 


that if 20 years ago the manufacturers of steel plate 


myself it seems 


ild make steel plate that would give us 20 years of 
service, they oug be doing th same to-day Pos 
sibly some of the fault lies with us The average pur 
chasing agent wants the steel that he can buy at the 


lowest price. : 
Dr. Huston: As Mr. Lau 


der has made some reflections 

n the manufacturers, I would like to make some reflec 

ons on theconsumer. A low priced article is not the 

veapest. I would remind him at the same that they tie 

us down toa set of tests, and we have got to meet them 


We submit the steel to those physical tests, and I do not 


think those tests are the best 


Mr. J.S. McCrum: | agree that the question of the 


price of steel is considerable of a desideratum. I would 
inquire of some of the steel makers whether they think 
they could make a better steel? 


Howe & Co.. of 
igo, making firebox 


Mr. JACKMAN: I| can say for 


Pittsburgh, that we were, 20 years 


steel, but the p1 of that material has gune down of 
late years to such a point that we could not make 
enough profit to induce us to stay in that line. If the 
railroads of this country would pay what we consider a 
fair price, the 1ece y f that firm would go back into 


he business. 
Mr. WELLMAN: I have been making 


n trying to make the 


firebox teel for 


some LS years L have be very best 


article I could possibly make, and to-day I am still doing 


the same. The price does not have any influence upon 


he manufacture at all, and I believe we are making a 


; 1 
18 


better steel to-day than I have ever made in the last 


years, and when I cannot make the best firebox plate 


that can be made, then I will quit the business. 


REPORT ON UNIFORM LOCOMOTIVES PERFURMANCI 


SHEETS. 

First. We wouid recommend that all passenger and 
freight mileage be based on actual! miles run, and five 
per cent. to be added to all freight mileage ; that all en 
gines in construction or snow plow service be allowed at 
the rate of 10 miles per hour; all engines in switching 
service be allowed at the rate of eight miles per hour, no 
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ree ve added to this class of mileage. All 
f s than 100 miles freight or pas- 

ore i miles to be allowed, regardless of what 
i n may be paid for such service. No 

ve should be a wed going to and from the 
When an engine is assigned to more than 

t ge should be computed, so 


ther les 





s e distr nof fuel, one cord of wood 
las one ton of coal, and all expense in 

I ng of fuel, either wood or 

id I st of same; all coal to be 

f illuminating oils, only 

id-lamps and lamps and 
Vy ‘ hould be shown on the 


I ition ricating oils all oils used in 
y ng that nsed in packing driv 
‘ . ler al e trucks, while engine is 
1 hould be charged to re 
ed on engine after engine 
ed on cost and performance 
ati i nst engin 
i les run to one pint of oil, 
i iinating oil should be sepa 
he mil 1 to one pint of each, a 
ira ) jac engine s statement, giving 
uve f a nds of oil. 
sed eers and firemen, and by 
y ‘ should be shown on per 
th es run to one pound of waste 
fe Va st yn eng while undergoing repair 


a 


apy ent of the expense of labor 
eng ‘ vlieve no labor should be 
' in performed by mechanics, 
pe hose actua vorking on repairs; laborers, 
ar ng table, cleaning round 

rk in and about roundhouse, 

Zz t sirs, but should be charged 


\ buted | ! ich as superintendence, 

te over general shop ex- 

engine ‘ rs, caused by accident due 
fa es, to be not shown on per 
expense should be kept 

‘ lepartment responsibie 


5 w eng used or built to take the 
»t be charged to repairs 
pairs of engines, including 
ibove mentioned, to be 
application or new ae 
pment, extension front end, 
, ' i nee train signal or smoke con 
ition of these new devices 

quipment or betterment. In 

i on engines, including 

und the engine’s equ Pp 

pairs of engines. We 

neach month of a per 
ich division of the road, 


ny information 
Ni 4 
wht nat Sw l Tot'l 
ia T ! ta 
1 ‘ 
lu nat. kinds for 
K Ke 
t pairs 
> ( t Tt ‘ 
la t r ‘ t 
teri 
for Re 3. ne 
rs pa I 
N 
Repairs 
} airs : 
\ at 
: ‘ la I 4 
terial 





= Loaded par - 
ars per ar per 
4 ‘ral Mile 
ating of ¢ pty cars on a uniform basis, 
( would 1 mmend the following: 

ids, a x ck, refrigerator and fur 

yn ver, three empties to be con 
i Ww oO rondola and flat cars, two 

idered equal to one load, 
| \ N McCrum, JoHN PLAYER, 
} Hii Committee, 

1 k to the committee with 


suse recommending that 
sed by accident be omitted 
ance shee und with further instruc 
an interchange sheet showing proper 
the informatiru contained in the origi 


iHII WAY. 


I } F COMMITTEE ON STANDARD BOLTS 


made an interesting report, which is 
» to use bere. Copies can be obtained by address 
tt cretary of the association. The following are 


nclus s in the report: The duties of your com- | 
tee, as before mentioned, being of so general a! 
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character, no very particular recommendations can be 


made, and we will therefore close by 

First, Commending and emphasizing the United 
States standard, and urge upen all a rigid adherence to 
same 

Second, That it is practicable to maintain the United 
States standard with the methods and gauges avail 
able 

Third, The ynmittee recommends the adoption by 
the association of the United States standard for nuts, 
based on rough size, regardless of tinished nuts. 

Wa. Swanston, WM. GARSTANG, T. W. GENTRY, W. 


LAVER \. Do_terer, L. R. Pomeroy, Committe 
On motion of Mr. M, N. Forney the report and recom 
mendations were amended and adopted as follows 
First. That this association commends and emphasizes 
the United States standard and urges upon all a rigid 
adherence to the same, and deprecates the use of more 


t} 


than on { 


of dimensions for each size of bolt and nut 
ind urges all railroad officers to discontinue the use of 
screws which are not of standard sizes. 

Second, That it is practicable to maintain the United 
States standard with the method and gauges available 

Third. The Committee recommends the adoption by 
the Association of the U.S. standard for nuts, based on 
single size, rewardless of finished nuts. 

Fourth. That the Committee be instructed to prepare 
a circular calling attention to the importance of main 
taining the standards of screw threads, and that the 
Secretary send copies of this circular to all members, 
general superintendents, general managers and railroad 
newspapers, 


} 


REPORT O}F MMITTEE ON BOILERS FOR HIGH-PRESSURI 


LOCOMOTIVES: 


The drawings referred toin this report came in too late 
to be engraved. The blue prints are in the hands of the 
secretary The cuts of these will be given in these col 
umnos when made, together with the opinions of the 
railroad men and the locomotive builders who have sent 
in answers to the circular issued. 

Your Committee on “Boilers for High Pressure Loco 
motives” concluded, as the number of roads using high 
pressure steam on their locomotive boilers was limited, 
to request the information regarding boilers of this class 
the Belpaire included) direct from the (motive power) 
ifticers of these roads, in preference to the usual method 
by circular 

Your Committee was somewhat at a loss to know 
what constituted high pressure on a locomotive boiler 
It is not long since that 150 lbs. was considered high. 
This has become common, We therefore concluded to 
call anything in excess of 150 Ibs. high pressure. 
Your Committee has not obtamed such information as 
to the action of these boilers in service, because it is of 
a comparatively recent date tnat such high pressures 
have been used, and most of the boilers being so new 
they probably have not given much trouble. We are 
under the impression that trouble will develop with 
broken stay bolts at top of firebox in all types 
of boilers Ibis trouble can be mitigated by increas 
ing the length of stay bolts at that part of the boiler by 
reducing width of firebox at top. Some of the tubes 
would have to be left out, but this would be offset by in 
creased life of stay bolts and freer steaming The 
reduction of tranverse strains in stay bolts obtained by 
increasing theirlength is much greater than generally 


supposed. The reduction of width of water space, 
consequently length of stay bolts at top of firebox, 
is exceedingly bad practice. The double riveting 


and increased size of mud ring to resist the down 
ward pressure of firebox is important on all high 
pressure boilers. The radial-stayed boiler is coming 
into more general use and has been found to bea strong, 
reliable boiler. The objection urged against the angles 
of the stays and difficulty of keeping them tight has 
not been found valid in practice. If the holes are 
threaded in outside sheet with a short tap, then threaded 
in crown sheet, instead of both holes at same time with 
ne long tap, and the stays enlarged at points where 





they fit in sheets, and thread cut on there, there will be 
the sare thread but from different starting points, and 


trouble with leaking and loose stays. 

Your Committee have knowledge of fifty radial-stayed 
boilers, with stays riveted over outside and inside, that 
in seven years have not found a broken stay on the 
crown-sheet or trouble from sediment collecting. Stay 
bolts have broken on side-sheets, but not more than on 
boilers with crown-bars or fireboxes. It looks as though 
the radial-stayed and Belpaire-type were the coming 
boilers. The Belpaire is not so well known as the other, 
but its merits will soon be understood and appreciated. 
rhe Belpaire boiler costs about $150 more to manufac 
ture than the ordinary boiler. The objections to the 
boiler, with crown-bars and sling-stays for high press 
ure, have been fully described by Mr. Wells. The 
butt-joint has been generally accepted as the best, 
though the covering-plates make a resistance to 
the boiler retaining true circular shape in ex 
pansion. The ideal boiler is one without joints, 
but as we cannot have that, we should have as few 
joints as possible. Waist or cylmder part of boile: 
should always be made in one sheet. Outside shel! of 
firebox should also be one, and when radial stays are 
used inside sheet could be a single one. The blue prints 
a ee ing report show the most advanced construc 
tion of the different types of boilers for high pressure 
steam and are worthy of close study. The locomotive 
builders furnish designs as called tor by their patrons. 
The tharks of your Committee are due to locomotive 
builders for prints and courteous offers of assistance in 
this work. 

Jas. M. Boon, H. D. Gorvon, J. S. GRanaAM, J. H 
McCoNnNELL., Committee. 

On motion, the report was received. 

Mr. H. D. Gorpon: It is only quite recently that it 
has been the practice to carry excessively high press 
ure—in fact, only since the advent of the compound 
engine. One thing is well settled and that is the old 
crown bar type has about gone out of use and the 
radial stay and the Belpaire type seems to be the most 
in favor. The point has been raised that with a radial 
stay boiler, the stays not going through the sheets in 
the right angles, good threads cannot be had. But 
that is not sustained inservice. There are hundreds of 
radial stay boilers running to-day that are doing wel, 
and giving no trouble. The Pelpaire type has advocates, 
principally from the fact that the flat surfaces can be 
stayed directly to each other. Perhaps the most trouble 
some thing about a boiler of exceedingly high pressure 
is the matter of broken staybolts. We know that this’ 






occurs principally in the top rows The best remedy I 
know of is to make the top rows longer 1 co not 
think that in the past the pra e has been good in 
that respect and I[ think it is " ning more gener 


ally appre 


the freer you are from breakages 





Mr. CHARLES BLACKWI I think better resul 
coukl be obtained w " by usin the Whit 
worth thread 

Mr. A. E. M EI W re ow ve d satis 
fa I I ifr u ru Mi i | it 1 ire ps 
? n alt mw ] 

Mr. I t I ‘ f g ! pressure 
ang gi n 170 10 bs and ireful de yoing, good 
workmanship and good material must he used to stand 
these en is | ~ ihe fewe ngitudinal 
seams we Day nba ile! he tel 

Mr. VAUCLAIN: We mat wcture in the neighborhood 
of 1.000 boilers every vear ] uk i would be well t« 
turn dowu all staybo between If one boy 
can bandile a machine that 5 cu eight ivbolts at 
one time, I ¢ not see why a ly hould question the 
expense of doing it You may pursue any method you 
please to make the bo ~( mc as you use the proper 
material If you take steel that is hig! n tensile 
strength it will stand more vibrations So it is with 
staybolts I believe in using a iron for this purpose 
as hard is you can get t We us in iron 
of tensile strength from 50,000 to 52,000 Ibs., from 
20 to 2 per cent. elongatior n an eight inct ection 
I would say a word about the thickness of staybolts 
and the thickness of plates in the high pressure boiler. 
You sbould proportion your sheets according to the 
factor of safety desired, and you should proportion the 
diameter of your staybolts according to the load they 
have tocarry. If this course is pursued, I do dot think 

mu will have any trouble with staybolts in the radial 
stayboilers Vedo not only increase the size of the 
stay bolt iron. but we also decrease the space between 
the bolts. Ina locomotive bo‘lerthe thinner you cau 
get the firebox plates, the longer life youget. If we re 
duce the space between the bolts in proportion to the 
pressure carried we would get them perhaps too close 
for servic that is, the staybolts would be so close to 
gether that the boilers would clog up with mud As we 
increase the size of the bolts we simply keep our stays 
bolts sufficiently far apart keep the shee from bule 
ing. 

Mr. RevBenx WELLS The liameter if the staybolt 
should be proportioned somewhat to the thickness of 
the sheet through which it passes; that is,aseven-eighth 
bolt will break sooner when it is put throug! i half 
sheet than it will through a three-eighth sheet, for the 


reason that the thicker sheet is so stiff that the expan 
sion of the inside sheet, when it forces the bolt out of its 
original position, the bolt itself must spring: while if it 
is a large bolt in proportion to the thickness of the sheet, 
the sheet itself will give somewhat in the direction of 


the strain, and thus relieve the staybolt Another mat 


ter tending to increase the life of the staybolt is, to ir 
crease itslength. The longer the bolt the longer its life 
will be ther things being equa 

Mr. R. C. BLACKALL: My experience with a Wootten 
firebox and radial stays is not satisfactory. We have 
had severa f those crown sheets fall down, In the pas 
year [have read of a large number f bviler explosions 
throughout the country, and I presume we have here 
representatives of the ids wl hat appened, and I 
would like to know what assof b ers it wasthat they 
had that trouble with. 

Mr. VAUCLAIN: I would say that in the Wootter 
boilers that we have built we have had no more trouble 
than in any other type of b ers: and I think where ex 
pl sions have occurred it has b from the " LuUse 
that would make other boilers explod 

Mr. A. E. MircuHEe.i: We have some Wootter iler 
and we are carrying from 150 to 185 3. of steat und we 
find no more trouble tha we a wit ther t rs, and 
they are g ng us excell el 

AIR BRAKE AN ws 

his report a he same as W prit t year 
and copies of ni ned ft t e Ss etary of 
the Ass l i pple ‘ ‘ epor the ' 
mittee re ! i that tl main repor be Changed 
in th same inne s re nded at the M. ¢ B 

onvention and further re nmend that 

** When under a full apy ‘ nthe brake piston travel 
is found to exceed & in. upon a passenger ca rvin. upon 
a freight car, the brake st lack must be taken up and 
he adjustmen ie t? I ton shall t ly 
less than 5 nor more than f ! Change rrespond 
ing tothi hould a » be mack ' he f t paragrapl yf 
page 6, in the lause relating to adjust nt Ippon pag 
13, and in answers to questions 56, 58, 111, 112 and 131 
These recommendations were adopted 

The Committee on Subjects repor 1 that in additi 
to the continued subjects they would suggest the follow 


ing which were adopted 


Standard diameters for whee entre and 
both larger and smaller sizes than those now accepted 
Boiler attachments and means for increasing their 
safety and lessening the number of holes in boile: 


Extent, utility and cost of malleable cast 





Attachment between engine and tender. to rease 


safety and prevent tender mounting foot boar 
Foot steps and hand rails 
Best means of preventing the smoke nuisance, when 


using soft coal in cities 
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x year were unanimously elected: 
President—Jobhn Hickey. 

Kirst Vice-President—William Garstang. 
Second Vice-President—R. C. Blackall. 

0. Stewart. 

Angus Sinclair. 

On Tuesday the members arid friends of the 


Treasurer 
Secretary 


Associa 


by the Schenectady Locomotive Works. A special train 
to the Association for the trip to Sche- 
nectady by the Delaware & Hudson Canal Co. The As- 
sociation is indebted to Mr. H. G. Young, Second Vice 
President of the D. & H. C., for the convenience of the 
irrangements made for transportation during the stay 


was tendered 


when the soil is not loaded to exceed the limit above 
stated. Experience also shows that while the initial 
tilements under a given load may be uniform througb- 








square inch, or 4,230 lbs, per square foot. I had made 
the borings ‘and tests of the soil and knew the nature of 
the materials at different depths well. The clay, which 
was of the usual character when the borings were made, 
had all become compact and hard, and contained very 
ittle water—none had to be pumped while the wells 
were bemg sunk. Extraordinary precautions were 
taken to prevent the movement of the earth around the 
walls, as such movement might have caused serious 
settlements of the wails. Strong steel rings were used, 
vnd tongued and grooved sheathing was driven outside 
these rings, and kept well in advance of the excavation 
is this proceeded. We got the wells down without the 
slipping of a spoonful of earth outside of them, and this 
without the difficul:y anticipated—-owing to the im 
provement that had +. place in the material, as de 
scribed. 

In view of the great height, and 
weight, of our principal buildings, it is important that 
materials should be used in their construction which 
unite in the highest degree lightness and strength with 
the other qualities of good building materials. And 
steel naturally came to the front. 

But with each change of temperature the steel skele 
ton expands or contracts and becomes a creeping, 
crawling thing, apparently striving to throw off its 
clothing, especially if exposed to such heat as results 
from the burning of the great quantities of combustible 
materials collected and stored in a mercantile building, 
orfrom the occurrence of great heat in the burning of 
adjacent buildings; and this last danger may threaten 
even an office building, which itself contains very little 
combustible material. Aud this in spite of the means 
usually employed to protect the metal from heat—the 
tile covering put upon it; for this covering will become 
so hot as toconduct enough heat to the steel to expand 
it and to crack off the tile. This bas happened already, 
notably at the burning of the Tribune Building at Min- 
neapolis about two years ago, which resulted in its utter 
destruction. 

rhere may be steel buildings in which the fireproofing 
has been so well done that they will pass through an 
ordinary fire without such failure; but if the steel be 
comes even mederately heated, its stiffness will be 

measureably diminisbed, and the strength of the up 


consequent great 
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lecture by Gen. W. 








* From a Sooy Smitb before the engin 
eering students of the University of Mlinois, Re printed from 
the Terhnooran 










them in order to reach the rock or its equivalent, 


no 


ri 


lace 
»w the level of perpetual moisture when the deep drain 


ge the city sosore ly needs has been secured: 


proper provision for resistance of 
wind pressure, et 
discuss 


who de 
builds the 
Having thus considered t 


than those 
platforms of steel and con 
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rock 


first, 
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The Committee on Resolutions then presented the | right members so reduced as to cause them to bend and 
/ sual complimentary resolutions, extending the thanks yield. rhis is ave more likely to « - ur since the op ere 
tage eee : tal beams and girders will at the same time expanc 
f > wis - ¢ + “or P 

f the Assoc iation to all individuals and corporations (unequally from the different degrees of temperature) 
vho have united in the endeavor to render this session and throw the posts out of vertical and into buckling 
f the Convention as pleasant as possible. positions, in which case the building will be likely to 

. ‘ . . , th a crash 

For the next place of meeting Put-In Bay and Wau- Come down with a cras! 
, Under these circumstances, if floors were built of per 
kesha were suggested. fectly rigid materials the unequal settlement would 
rhe following officers of the Association for the ensu- | crack them into pieces and ruin them. The elasticity 


of the steel beams now used in the floor system partially 
obviates 
in which they 
Office 
ized and broken up by 
fourth difficulty 
to provide for 
But supposing we 
great difticulties already 


not wholly, as many floors 
notably those of the Post 
are badly demoral 
settlements. This is the 
tem does not seem 


but 
employs a 


difficulty 
ire 
and Custom House 
unequal 
and our present sys 
it sat rily. 
succeeded in overcoming the 
pointed out, if steel and iron 


this 


buildings 


istact« 


have 


ion visited the Schenectady Locomotive Works, where | 4% used as principal parts of our buildings, and if these 
: : ? bly : : 7 parts are not perfectly protected from corrosion, the 
ley were very agreeably entertained at a lunch, which jy jjGing will still be comparatively short-lived. 

vas givenin the anteroom of the drawing office. In the There are many imperfections in minor details—sucl 

evening a reception was given at the Grand Union Hotel | a8 weakness of brackets and their fastenings, went of 


strains resulting fron 


which we need not here describe or 


rhey are only alluded to because they are liable 
to occur in the class of building we have under consid 
eration unless they are guarded against by the architect 


igns and the superintendent or contractor who 


structure, 
he difficulties of our problem, 








in Saratoga. let us endeavor to discover the proper remedies for 
= : them. 
: . ; And first, we must, if practicable, secure an unyield 
Building in Chicago from an Engineering Stand-| jing instead of a yielding, foundation, Inthe centra 
point.* and northern parts of the city, pear the lake, the soft 
materials described are underlaid by rock at adepth of 
\s a consequence of concentration of business on a from 60 to 100ft. ‘The rock rises to the southward and 
small area property lying within that area has always) westward. coming to the surface at points in the west 
been very valuable as compared with that exterior to it. | ern and southwestern parts of the city. Wherever it is 
(his fact has made it a great object to owners to build | practicable, the foundations of heavy buildings should 
very high buildings on their lots. In the very nick of rest upon the rock, or upon the hurd-pan immediate 
time the elevator put in its appearance to make a 16- overlying it. 
story building with it more convenient than a four- As timber is everlasting under water, excavations for 
story one had been without it. And so it is practicable, foundations can be made well below water surface ir 
| on a given area ot ground surface, to get four times the | the lake, and piles can be driven in the bottom of sucl 
rentable floor space that could have been had with the | excavations down to the rock, or into the hard-pan im 
id-fasbioned four-story buildings. The rental of offices mediately overlying [hese piles should be cut 
in the business district amounting to about $1.50 per sq. off at a level below that of any conceivable deep 
ft. per annun: landlords were naturally anxious to build | drainage system that may become desirable or neces 
many-storied buildings, and to economize floor space to sary in the city (say, 15 ft. below city datum Plat 
the last degree. forms of timber and nerete should be laid on the 
But a ta:l building, if of the same construction as a/| piles, and on these piatforms, pillars or walls of ma 
low one, will be proportionately heavier. And here! sonry or concrete should be carried up the level of 
comes in the first troublesome condition of our problem. the basements, or sub-basements of buildings. In thi 
lhe material underlying the surface is clay, varying in | way sub basements could be provided in which the ma 
consistency from tirm to very soft at diffe rent points chinery pecessary for operating elevators and electri 
and different depths, tbese variations occurring often | jights, and for heating and all other purposes, could be 
within the area covered by a single building. Its sus-| accommodated, leaving the first basements free for other 
taining power, as determined by many tests that Il have uses: and thus making them rentable at bigh rate 
nade with actual loads, is from 2,500 to 4,000 lbs. The enhancement of the valve of property consequent 
per square foot. It is the common practice of upon this increase of rents would far more than pay for 
Chicago architects to load the soil at the rate! the deep system of drainage, which the city of Chicago 
of 3,000 lbs. per square foot. Under this load a) so much needs. 
small initial settlement takes place within a few hours, A pile driven at th ttom of a pit 30 ft. deep and 
due to compacting of the soil at the surface up-) a1) into hard pan, or to the rock, where this is withir 
on which the load rests, and in part, perhaps, to dis- reach. may be safely relied upon to susts f 20 to 40 
‘ : i » arery tf i} ipon to u ain rom ( 
placement of water fro m the earth inmec lately adjacent | ,,oss tons. Andin cases in which the rock is witbit 
to this surface by pressure of the loads applied. No oat reach by wells. say. ai 1 depth not exceeding 60 ft 
further measurable settlement took place during the they may be sunk to the Frock and & pillar or column of 
time (some weeks) covered by my longest experiments; | ,)bJ)e masonry or concrete may be carried up to the 
but experience with heavy buildings shows that in the | \...) of the basement or sub-basement floor. Careft 
course of months and years they do continue tosettle  ctimates show that these foundations will cost less 


namely 
mupres 


which are now generally employed; 


rete, resting upon <¢ 





sible soil. 
out the area covered by a building, the progressive ones Oar s und accomplished architects Adler and Sull 
may eventually so differ as to cause serious cracks and ‘ a = =e the On f 

. van have taken a long step in the direction of the plar 
demoralization in the structure. } t : . P y t 
yo : | of foundations above recommended, in causing piles te 
[he slow progressive settlements result from the |}. griven under the foundations of the German theatre 
squeezing out of the water from the earth—as was j).. are now building Randolph between Dearborr 

clearly seen while the wells were being sunk under the - * . ‘ : ae A et 
: : , Ax “ and Clark streets The foundation of the county buik 

5 stage of the Auditorium for receiving the hydraulic cy! ing in Chicago also rests on piles; but these were si 
inders used foroperating the scenery. I sank these wells | — 41) and so carelessly driven that they are of nowher 
after the adjaceat walls of the buildings were built. near full value Some elevators and warehouses, the 
Some of them went to a depth of 24 ft. below the footings 2.5: tower. and other structures rest upon pile founda 

of the foundations and were only 4% ft. from them. The ji... simply. but I | now of uo imatante in Which wel 
weights resting on the soil amounted to, 30 Ibs. per |. pits have been sunk and piles driven to the bottom of 


and 


the pile heads and the platforms built on them be 


and there 








nstavce in which foundations of stone-masonry 
mneret have been carried down to the bed 

as here suggested. By the construction of 
foundations of character, we dispose of our 
second, and fourth difficulties; namely, placing 


heavy buildings on a 
different I 


sequen 


weak soil, unequal settlements of 


parts of tl came building resulting from the 

unequal sustaining power of the same soil. and the con 
cracking of walls avd floors. 

e third difficultys resulting from the expansion 


and contractions « 
of tall buildings, may be 


Th 


f metals employed in the constructior 
obviated by protecting thes« 


metals absolutely from any considerable change in tem 
perature, or by throwing out the metals altogether and 
substituting tile, brick, and stone as far as may be pra¢ 
ticable As the weights to be borne by the vertical mem 
bers of buildings such as we have described are! very 
great, it becomes necessary to use materials and modes 
of construction which will make these vertical members 


as small 
loads they 
space, 
building. 


in cross section as may be consistent with the 

have to carry, in order to economize floor 

which is the revenue-producing part of the 
Now, first class cut-stone masonry laid in hydraulic 


ceme 
resistance of 
therefore, 


nt mortar has less than one-fourth the compressive 
the stone of which it is composed, [If 
the st themselves can be placed in abso 


[June 24, 1892 
tom of yielding. [Then small flakes were chipped 
off of the outside surfaces of two of the blocks, which is 
proof conclusive that the pillar was on the point of 


yielding. If pillars or columns having a cross section of 
1 sq. ft. instead of used, the total resistance 
of such pillar to crushing would be far more than four 
times 800,000 lbs., for it is a well known fact that the 
crushing resistance of any substance increases in greater 
ratio than the area of cross section of the test specimen. 


one were 


If, however, we assume that the strength is increased 
in that simple ratio, a pillar of Lemont limestone two 
feet square made as already described, would sustain a 
weight of 3,200,000 lbs. One third of that load, or say 
1,000,000 Ibs. would be a safe load for such a pillar 
lf we add a covering Zin. thick on all sides of a pillar 
vhich is sufficient to afford it all necessary protec 

on from fire ifa method is used which will shortly be 
described*-the whole size of the pillar so protected 
would be but 2 ft. 4 in. each way, which is but li‘tle 
larger than many of the steel columns with the fire 
proofing now used. These pillars would, of course, de 
rease in size as the loads decrease, story by story, from 
bottom to top of the building The blocks of which they 
ire composed may be doweled by a steel rod running 
lown through the centre of the pillar and connect 
ing cap plates of cast iron that should be put 
yo the pillars at the level. of each story. These 
plates may project sufficiently to fernish a 
support to arches of tile, or béton Coignet, which should 
be used for the floor systems. In wide buildings the 
pillars should be set in right angles to each other. and 
it suitable distances to make it practicable to construct 
the whole by a groined arch or dome stem supported 
by these pillars. 


This system of floor nstruction 


is it has been in use for centur 


no means new, 


es in Spain and Italy. It 


as been recently introduced into this country by a 
Spanish engineer, Mr. Guastavino, and has rapidly come 
nto use in our eastert ties. It has oeen found prac 
ible to make strong floors with a very slight rise of 
the arch in proportion ft its span Steel rods have re 
ently been built int the material of the floors thus 
ynstructed, so place isto resist the horizontal thrust 
the arches. 

If the mode of construction here pointed out is adopt 
ed the building would be practically unchangeable in 
ts dimensions, indestructible by fire, abundantly strong, 
and as durable as the materials of which it is composed. 


Ita from the best estimates I can 


a building constructs 


so seems, 


make, that 


din this way will cost less than one 





with steel and iron framing 
DI SS] N 
W. L. B. JENNEY Phere is tlmost no limit to the pos 
sibility of protection from heat by fire-clay. Take. for 
nstance, blast furnaces rhey are constructed of iron 
ind steel, protected from heat by fire-clay. and in spite 
of the temperature being 3,500 to 4,000 deg., day and 
ight, these furnaces last four years before they bave to 
he renewed, We fire-proof according to the use to 
which the building is to be put It is entirely possible 
make a fire proof | ! uild ng which would stand the test 
f afireirem petro m on every floor Creneral Sooy 
Smith mentions th Mi neapolis Tribune Building as an 
xample of a fire-pro steel-frame building which went 
to pieces in a fire rhat is not a fair example, ax I hav 
heen informed, by one of the tenants of that building 
it the time of the fire, that the part that burned was 
never claimed to be fire-proof, and that the part of the 
building that was fire-proof did not burt As for the 
use of limestone pillars instead of ste limestone be 
ves worse than steel when subjected to heat, and to 
make it serviceable it would have to be fire proofed as 
nuch as steel 
As to the deep piling wit}! tops | f datum, 
recommended by the General, while it would doubtless 
a good thing it is unnecessary in my estimation, and 
would be only a waste of money. ‘The high buildings 
put up on foundations supported by piers at datum are 
proving highly satisfactory For instance, th Home 
Insurance Building has settled so uniformly that the 
greatest variation thronghout is only in. The diffi 
ulty with General Smith's proposed sub basement would 


be that large pumps would have to be constantly worked 


te keepitdry. Chicago sewers areabout 2 to 4 ft. above 
latum ; and the large quantities of seepage into a base 

menti5 ft. below datum would entail a constant and 
heavy expense for pumping 


D. H. PERKINS ‘manager for D. H. Burnham): We favor 
he iron and steel construction and look uponit as the 
very best there is \llour buildings fcr 1892 will be 
built in that way. In my opinion an iron or steel column 
overed with fire clay will stand more heat than any 
thing yet known, It willtake more heat to penetrate 


will be generated by 
merchand 
onot use it 
ylumn foot 


this coating of fire-clay than 
combustion of any ordinary 
As to the piling principle 
buildings stand on 


the 
or furniture. 
and all our 
which rest 





we 
separate ct 


yn the blue clay We have not found that piles are nec 
essary and our buildings have not suffered for lack of 
them. 
TECHNICAL. 
Manufacturing and Business. 

The Standard Railway Gate Co., of Saginaw, Mich., 
filed acharter last week, with the capital stock placed at 
S50 000, 

The Burtis-Patt« mn Sergent Paint Co., of Cleveland, 
O., is to build a new brick additionat Wasson and Ham 
ilton streets, Cleveland, to cost about $12,000. 

The Caswell Stock Car & Transportation Co., of Chi 
cago, has been incorporated to construct and operate 
specia! cars for the transportation of live stock. Moses 
H. Naber, 415 The Rookery, Chicago, is the principal 


stock holder. 


lute contact, without the interposition of mortar, it is The Falls Hollow Staybolt Company has received 

fair to presume that much greater compressive resist-| orders in the last few weeks for its mandrel—rolled hol 

ance of the material would be obtained. To test the low staybolt iron, from the Michigan Central, the Man 

truth of this supposition | had a square pillar of Lemont se 

limestone made by the Western Stone Co.. one square battan Elevated, the Long Island and the Delaware & 

foot in cross section, and about nine feet high. It was) Hudson Canal Company. 

composed of seven stones taken from their thickest At the recent annual meeting of the Perkins Electric 

stratum, and so cut as to lie on the natural bed in the 

pillar when this was set up. The bearing surfaces of ie 

the blocks were planea perfec tly true. [I sent this After the lec ture the speaker exhibited a plate of a lately 

pillar to the government testing machine at Watertown invented fire-proofing. consisting of a mortar composed of 

Mass und asked that it be set up by simply was! one-fourth ground tale and three-fourths plaster of Paris, 

—— . oe , pread upon the two sides of a steel wire netting. The plate 

ing the beds with a very thin grout of the be 3. | exhibited was about three-quurters of an inch thick and 15 
English Portland cement This pillar was subjected to | inches square. It was stated that this particular plate had 

the entire crushing power of the machine—800,000 Ibs. been heated \o a white heat on one side for half an hour, and 

and it was only when the full strength of the machine | then the other side placed ona man's hand who carried the 
ras emploved that the pillar showed the slightest symp plate away without any unpleasant sensatior 
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lirectors were re-elected, 
and Treasurer, 


S. Gibbs; 


President 
esident, J 
\ dividend of 


pecre 
3 per cent, on 
months was declared. 

Air Brake Co., 


regular 


it ‘ f the Westinghouse at 


ired the 5 per cent 
and 5 per cent. extra, making 10 per 
lly | This makes three extra 

pe ent. ea ind two quarterly dividends 
pe each, or 25 per cent. in all, for the first six 
Pul ript ‘ ck of 
O., recently 
y & Smith Manufacturing 
rhe 
ipital stock is $2,500,000 of 
stock, 
00 six per cent. bonds have 
rhe ferred stocks and 


| va ne company 


st the 


ynmon 


I hn Car ff Dayton, or 


last week. financial 


cum tive preferred $1,000,000 


bonds were 
now employs 
1 he 


iveraged 


| er 28 acres of land. 


pr l t s stated, have 


. on the common stock, 


lait i er cent 


New Stations and Shops. 


- hw proposes to build a round 


recently purchased, and it 


iy also be built, 


) l D Co. has given the contract to 


shed 
t building. 


an iron about 700 ft 


has bes for building new shops at 


& Crescent system 


rhe 


000 ft. long, the cost being 
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ionths ago. new struc 


f Kast Berlin, Conn., is 
r the Solvay Pri 
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rhe side 
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by 
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f h the Berlin Co.'s patent 
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I 8 er shop 100 ft. ar 
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lectric Locomotive. 


in the world will, it is 
the of the 
Co. will 


at works 
« It 
apable of being run up to 


I at miner 


Messrs. Brow Boveri have 


ght driving axles, each fitted 


Tunnel. 
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the 


Michigan 
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torm water 


under River. 
Canada and 
all efforts to 


unavailing. 


and 
heavy that 

Trains 
the 


i rain water were 


was pumped out early 
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Canadian 
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t the request of the Canadian 


ctric Transmission of Power. 


ie Ba fi 
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of 
installation, now in course 


ggzivesan account an 


near Bergamo (Lombardy), 
mbine a degree of complete 
yet equaled by other similar 


primary wer will be furnished by the 


088 1 dam has been built for stor 


Phe 


through 


whict 
be carried to a turbine 
al 800 meters (2,624 feet) 
550 meters (1,804 feet) long and 1,800 
im. (6 feet) in diameter, tl the sta- 


water will 


atl Lem A can 
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available head at 
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n being meters (about 50 feet). 


be three turbines of 325 H. P. each, which 
generator armatures directly, without the 


There will 


wi 


| drive the 
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intervention of The 


carried through a line supported on wooden poles for a 
distance of 3 the 


belting or gearing current will be 


,000 meters (nearly 2 miles) to supply 


spinning and weaving mills of Messrs. Honegger, 
Spoerry & Co., at Albino, The motorsin the mills will 
drive anumber of line shafts by rope transmission 


rhe commercial efficiency of the whole system is placed 
at SU per cent 

The canal work is in the 
zerne; the 


hands 


of F. 


furnished by 


Largin, of Lu 


turbines will be Messrs. Escher 


Wyss & ( f Zurich: and the generators, motors, and 
conductors will be supplied by the Oerlikon Machine 
W ork 

A Traveling Electric Dock Crane. 


\ portable electric crane was recently installed at one of 


the Hamburg (Germany) docks, having a span of 42 


ft., a height of 1649 ft. and a length of travel of abou 
USl< ft Ibe pivoted arm of the crane measures a little 
over 46 ft., and is worked by a small electric motor 
Hoisting and lowering is accomplished by a second 
motor fitted with worm gearing. The current is car 
ried by underground wires from a central station 
4 New Climbing Locomotive. 
An invention for enabling a locomotive and train of 


cars to ascend steep gradients has been patented, and a 


j 


working mode! of it was recently inspected by us at the 
offices f Messrs Pocock & Co., 64 Cannon street 
Londor In this device a grooved drum is keyed on the 


driving wheel axle, the drive wide to 
The 


same circumference as the driving wheels 


being sufficiently 


allow a stationary cable to be coiled once around it 


drum is of th 


so that with each revolution of the driving wheels the 


drum travels a full revolution over the cable This 
cable lies in the centre of the track, and is secured at 
either end a kept in its position round curves by 
guides. It is shown by the model that the assistance 
given by the turn of the cable round the drum and the 
slight stra xercised at each end of the cable are suffi 
cient to give the driving wheels the necessary grip or 
bite on the rails to allow them to gain the full length of 
their circumference at each revolution. Tle model now 


exhibited ascends a gradient of one in three passing 


round a sharp curve at the same time. It is claimed that 
by tl system the wear and tear of the cable are reduced 
toa minimum, as it rests on the bed of the track while 
the drum passes over it, the table at all other times 
lying quite inactive Iron (London.) 


Electric Search-Light for Mt. Washington. 


General Manager Tucker of the Maine Central Rail 
road says the necessary money for placing an electri 
search-light on the top of Mount Washington has been 
subscribed. The light will be the highest and strongest 
in the world; and will be visible from Maine, Massachu 
setts, New Hampshire, Vermont, New York and Can 
ada 
Paint for Hot Air Pipes, 

According the Moniteu Industriel an incom 
bustible paint or varnish for hot air conduits 
is obtained by mixing yellow talc with some 
heavy mineral oil in sufficient quantity to forn 
a mixture which can be well held by a brush 


The tubes or conduits to be treated are given a thick 


coat of this varnish and are then treated in a furnace 


this two-fold operation of varnishing and baking being 
repeated several times if necessary or desirable. rhe 
coating is said to adhere very well, to give oii no odor 
when the conduits become hot, and to admit of being 
highly polished by rubbing with a greasy rag. 


Launching of the Largest Steel Lake Steamer. 
The largest steel steamer on the Great Lakes was 
launched June 9 at South Chicago atthe yards of the 
Chicago Shipbuilding Company on the Calumet River 


It was christened the “Maritana.” The “Maritana” is 
built of steel throughout, has a water bottom with con 
partments and bas the usual bulkheads through the 


bulkheads in the 
the 


length over 


hull proper. There are also collision 


hull, fore 


The dimensions of 
Length of keel, 330 ft.: 


and al steamer are 


as follows all, 348 


ft.; extreme breadth of beam, 45 ft.; depth of hold, 24 

ft.; triple expansion engines, 24,39 and  in., with 48 
in. stroke, steam being supplied by three 12 * 12 steel 
boilers. One hundred and sixty pounds steam will be 
carried. She will carry about 4,000 tons, and will attain 
aspeed of about 14 miles an hour. The cost of the 
steamer isabout $250,000. She was built for general 
traffic, but will be used in the iron ore trade. The 


steamer will be lighted throughovt with electricity. 


Uniformity in Safety Equipment, 


The General Manager of the Chesapeake & Ohio has is 
sued the following order, under date of June 10: 


“The passenger trains of this line are equipped with 


the Westinghouse quick-acting automatic air-brake. th: 
Westinghouse train signal, and Janney couplers. tt is 


thought proper that all cars, including special and pri 
vate cars, offered for movement in the passenger trains 
of this line, should be similarly equipped. Cars not 
equipped with the Westinghouse air-brake, the West 
inghouse air signals, and Janney couplers, or a coupler 
of the Master Car Builders’ type, which will work in 
close connection with the Janney, are not to be moved 
in the passenger trains of this line without special per 
mission from the President or General Manager. Cars 
equipped with the ‘ Janney Hood * will not be accepted.” 


Electric Street Roads in St. 
of to the 


Louis. 
of $1,800,000 has 


|; An issue bonds amount 


| been sold, the proceeds to be used for electric street 
The contracts for 


railroad construction in St. Louis, 
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the work are about t et rhe purpose is to convert 
the Northern, Central, Union, Cass Avenue and Citizens 
street roads into @ singie electric system 

The St. Louis Union Depot, 
Kids for the stone work of the new union depot at St 
Louis were opened by the board of directors on June 20 
and all the bids rejected 

Architect T. C. Link wa icted to invite new 
bids for the building i entire with the exception 
of interior decorations and a few minor items Phe 
train shed, which i bui separately, was begun some 
ime ago and work on it is progressing rapid 

THE SCRAP HEAP. 
Notes. 

['wospans of the Northern Pacific bridge over Clark's 
Fork River at Clark’s Fork, Idaho, were burned June 19. 
This bridge nSiIsts Of five spans, each 100 ft. long 

A fire i ecar shops of the Rathbun Car Works a 
Deseront Onat., last week destroved the south end of 
the erecting sl ps and some siuable ik! nery Ausing 
1 loss of about 820.000 

Dispatches from Cincinnati report that the number of 
persons killed by the bridge disaster there on Junel5 
was 26, instead of 40, as at first stated ['welve persons 
were injured, of whom five are lik« t The property 
loss estimated at $20,000 

\t Latrobe, Pa mthe ever gy t June la number 
f men from a stone quart became disorderly on a pas 
senger train of the I nier Valle railroad, and on 
being asked to pay their fare arte a riot, in which a 

akemar vas | 1 ar “0 r three other persons 
hadiy injured 

Mr. Sidney Dillon, whose deat} noticed last week 
left $25,000 for the Young Men's ( tian Associations 
for railroad men on the ne of the Union Pacific, and 
$25,000 f Amberst College These bequests did not 
appear in Mr. Dillon's will, but, his wishes being known 
four of his heirs have voluntarily given the sums named 
together with smaller: n ) her religious and char 
itable obtve 

fhe trainmen of the Michiga Division of tl Cleve 
land, Cincinnati, Chicag> & St. Louis have secured an 
advance in wage Ac rding to the new hedule pas 
senger envineers | rec ¢ ‘ i firemen 55 
per « f engineer's salary: conductors, $118 a month: 
brakeme! x4 freight engineer $4.20 for il2 miles 
freight mductors, $8 a montt freight brakemen 
$1.261 a day. This divi was only recently taken into 
the Big Four” system 

4 cloudburst id grea i aze in Wisco1 n the 
night of June 15 At Boscohe e bridges were carried 
away, the water rising 11 ft n Turt River ina few 
minutes. The Chicago, Milwaukee & St. Paul track was 
washed out for long distance At Sparta one end of 
tunne Ne m the Chicago & Northwestern caved in, 
North of La Cross m ther era sion of the St. Pau 
there was a bad washo At Pra iu Chien there wa 
considerabie damage t bridges 

The United State has beygu an acti igainst the 
N he Pa a a Federal ( ! at Sf 
Paul, for vy i nof t ’ ntract labor iw It 
appear k was, until June 1, an employe 
of the Ne ific at W nipe At that time, the 
company tter pr n vacant at Crookston 
Minn., and g done faithful ser e and being 
next in line for prot Wi ppointed to the place 

yw the federal government sus tt company and de 
mands $1,000 for lati f } Lw Mr. Sherlock is 
still holding his place at Cr } ! 

A side cx sion of freight train irred intl 'welfth 
stree yards a St. Lou ) the rning of June 16 
About 12:30 clock, b weel Merchants lerm il and 
Missouri Pacif freight trairz by which tw mn col 
umns supporting the Twelfth street bridge were broken 
down, causing three spans, tw of 30 ft. and one of 60 ft 
to fall upon tt rs be ‘ ‘hese spans are I-hbeam or 
ight plate g lers he bridge t ng a 1 ne, erected 
about 1874 rhe City Engineer had recommer i that it 
be rem | cause { in fliciency for he rgely 
increased trafic The da pavers place the damage to 
the structure a 50,000) It is «¢ ated tha the spans 
can be replaced for abouc S86 (XK It probable that 
there will be a temporary t: le put inf the accom 
modation of he trafl ul irra ‘ S are ide for 
the re-building of the entire brid 

rhe various railroad ompante 
St. Louis held a conference AS 
ures to construc n embankme D 
protecting their property from future fi i The Mayor 
of East St. Louis was also present, and the municipality 
will probably co-operate with the ra mds. The ground 
on which most of the yards in Eas* St, I s are located 
is an island, and some of the land between t} and the 
Mississippi is already protected Ihe Chicago & Alton 
track northward from the bridg: ind the Kast St 
Louis & Carcodelet track southward from the bridge 
are higher than the other lines and constitute levees 
but the integrity of these has not been maintained, so 
that the late flood did considerable damage in spite of 
their existence. The most important work to be done is 
between the “ Relay” station near the east end of the 
bridge and Bridge Junction 

Congress now has before it one more bill * To Promot« 


Safety on Railroads.” The House Committee on Inter 


i state and Foreign Commerce has authorized Mr. O'Neil! 
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of Missouri, to report favorably a bill containing the fol 
lowing requirements: Every new locomotive after July, 
inv3, must be equipped with power brakes, and after 
July, 1895, all locomotives. After July, 1895, all new 
cars, or old cars sent to the shops for repairs, must be 
equipped with automatic couplers, and after July, 1898, 
all cars must be so equipped. After July, 1895, all new 
cars (and after July, 1898, all cars) must be provided with 
continuous brakes to be operated by the locomotive. In 
July, 1893, every common carrier shall file with the Inter- 
state Commerce Commission a statement stating the 
1utomatic coupler which it prefers. If any coupler re 
ceives 75 per cent. of the votes it shall be adopted as the 
standard automatic coupler. If no coupler receives the 
the Commission shall within six months 
designate a standard automatic coupler. 


percentage 


Spanish-American Notes, 


A Decauville railroad is to be laid from Jacinto Araoz 
on the Argentine Great Southern railroad, to tbe salt 
works at Salinas, 

During the six months ending march 31 the Argentine 
Great Southern Railroad carried 50,000 tons of grain, 
against 29,000 tons for the same period of the previous 
year. 

The sum of $8,000 has been appropriated for the con 
struction of a bridge across the Rio Llave, Peru, a short 
distance south of Puno, in the department of the same 
hame, 

Newspaper dispatches report a general strike of em 
ployés on the Gran Ferro-Carril de Venezuela, the strik- 
ers, who are mostly Italians, having joined the revolu 
tionists. 

The branch of the Southern Railroad which is to con 
nect Puno with Cuzco, Peru, will be opened to traffic 
from its present terminus at Santa Rosa to Marangani 
during the present month. 

The receipts for the week ending May 29 on four of the 
principal Argentine railroads, aggregating 3,037 miles of 
track, amounted to $171,300, being an increase of $15,000 
over the corresponding week of 1891. 

It is reported that a ship load of cedar from the terri 
tory of Misiones, on the Rio de la Plata, Argentine, is to 
be sent to the United States this month, which is the 
first of a series of similar shipments which are to be 
made, 

The Nitrate Railways Corporation, Chili, has declared 
a 20 per cent. dividend, amounting to £200,000, besides 
carrying forward to the reserve fund £40,000, and bring- 
ing into the revenue for the current year the sum of 
£159,995. They also havea claim for damages done to 
the line during the recent Chilian revolution of £48,000, 
which claim they have reason to believe will be allowed 
by the Chilian government. 


in spite of efforts to make the Ensenada Port, near 
Buenos Ayres, a profitable venture, it seems to be falling 
into harder lines continually. Not long since the con- 
tractors who had charge of these harbor works submit- 
ted an estimate of the probable traffic which would use 
this port, setting the amount at 250,000 tons per annum, 
yielding a revenue of $650,000. The actual traffic returns 
of the port for 1891 were 305,267 tons; but the financial 
returns netted only $60,530 paper, which at existing 
rates of exchange really amounted to no more than $18, 
000. In addition to this, dredging operations now going 
on in the channel leading to the Madera Docks in front 
of Buenos Ayres will soon enable large draught vessels 
to enter there, which will reduce the present patronage 
of the Ensenada Port, and must finally demonstrate the 
folly of that expensive effort to induce commerce to leave 
the highways tor a by-path, even when the by-path does 
possess some advantages as regards easy access. 


On the Aranco Railroad, Chili, isa bridge recently 
constructed across the Bio-Bio River, where the Brun 
lees system of dise-footed — has been employed with 
success. The river is shallow, and its bed consists of 
sand to a depth of 150ft. The bridge consists of 62 spans 
of lattice girders of 82 ft. each, resting on 61 piers of cast 
iron dise-piles, and endabutments of brick. The piers 
are formed of six piles each, in rows of three, the rows 
being 15 ft. sgert, and the piles 6 ft. apart in the rows. 
The two middle piles of each pier are 15 in. in outer diam 
eter, the walls of the cylinder being 1% in. thick. The 
discs are 3 ft. 6in.in diameter. The outer piles are some 
what smaller. The discs are of the ordinary shape, and 
were put down by the water jet system. The discs are 
28 ft. below the level of the river bed, and 52 ft. below 
the bridge floor. The bearing power of the sand was 
tested to exceed 7.75 tons per square foot, while the esti 
mated maximum pressure under a load of a train of 
heavy locomotives is 4.93 tons per square foot on the 
larger dises and 3.38 tons on the smaller ones. 

World’s Fair Notes. 

The authorities have decided to have a fire boat to ply 
about the waters of Jackson Park as an additional pre 
caution. 

The recent wind storm blew down 275 ft. of the inner 
wall of the uncompleted Manufactures Building. The 
damage is estimated at $5,000. 

The contract awarded to the Westinghouse Electric 
and Manufacturing Co. has been signed. The original 
bond of $1,000,000 was reduced to $500,000, 

A letter received from the Canadian Minister of 
Marine, saying that the St. Lawrence cauals would not 
be completed until after the World's Fair has been held, 
will interfere with the plans of the Eastern people who 
contemplated going to Chicago next year in their big 
yachts. 

The various world’s congresses will be held substan 
tially as arranged, whatever may be the result of the 
present controversy concerning the Art Institute Build- 
ing. The Directory of the Exposition has undertaken to 
provide adequate places of meeting for the various 
eongresses, and has set apart an ample fund for that pur- 
pose, 

Plans are being considered for a new pier in Lake 
Micbigan, on the exposition grounds. [he present pier 
is considered inadequate for passenger boat service. It 
extends into the lake 1,000 feet, but the water about it is 
shallow, and an immense amount of dredging will be 
necessary to make it serviceable. The construction de- 
partment proposes a pier that is to be extended in a 
semicircle, boats to discharge and receive their pas- 
sengers within the inclosure. 

The California World’s FairCommission has provided 
for an exhibit, both for their state building and in the 
departmental buildings. The mining bureau's collec- 





tion will be sent by the state to Chicago as a part of 
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their mineral exbibit. The departments of agricultur 
horticulture and mining of California are about equally 
interested. The state building will contain in miniaturt 
the products of the state. An immense relief map show 
ing the topography of the state is being prepared. 

Director-General Davis conferred with the chiefs of 
departments regarding the applications for space and 
the amount of space not yet taken. Without any excep 
tion the requests for space exceeds the amount which 
can be disposed of Applications received after July | 
will not be considered until all applications then on 
hand have been looked over in detail, when space w 
be allotted accordingly Should there be any space left 
new applications will be considered 

The main shafting in the machinery building will be 
supported on the runways for the overhead traveling 
cranes, instead of being placed on the arches as first 
tended. There will be three different cranes—the 
Sellers, Morgan Engineering Co., and Yale & Town: 
These companies will furnish the cranes and runways 
The runways will be built by the Edge Moor Bride 
Vorks. Plans for this work have been submitted, and 
it isexpected to have it completed by the time the roof 
is placed. 

Not the least interesting among the valuable colle« 
tions of foreign treasures to be exhibited at the World's 
Fair will be the contribution of Pope Leo. This will 
embrace mementoes of Christopher Columbus, and wil 
include two celebrated geographical charts now pr 
served in the Borgia Museum of the Propaganda. O 
by an unknown author is traced with the first discover 
ies made in America four centuries ago. This chart is 
drawn on parchment, and is of great historic value 
The other chart, no less celebrated, was executed in 1529 
and comprises the whole known world of that date, 
which includes those parts of America which had been 
explored, 

rhe launches for transporting passengers through the 
inner harbor, lagoons, basins and canals are .being teste 
by a committee of Exposition officials to determine their 
ability, seaworthiness anc general adaptability to the 
service to be demanded of them. The boats will be 
loaded with bags of sand weighing 140 1bs, each. and cor 
responding in number tothe passengers the boats 
rated to carry The test calls for 10 hours continuou 
running over a marked course, with full loads, and boa 
are required to stop at designated wharfs and make su 
manceuyres as the ynmittee may suggest. The boa 


entered for the test comprise steam, electric-storage a1 
pneumatic launches,and have a range in carrying cana 
ity of 25to 50 people. The tests will last several weeh 
The successful competitor will receive the exclusive 


right to operate his inclosed wat 


of the pal k. 


launches upon th 


Suez Canal 


ing of the Suez Canal Co. in Pat 

d that the tonnage in 1891 exceeded 
hing over 1,800,000 tons. The great 
est increase was in the item of wheat, which was 525,000 
tons. M. de Lesseps stated that except in the item of 
wheat the increase was apparently due to the norma 
development of traffic between the East and the West 


At the general meet 
May 31,it was report 
that of 1800 by some 


He announced a dividend of 20 per cent. on the at 
stock t was announced also that there would be a 
reduction in the tariffs of about 50 centimesat t 


LSU. 


begin Jan, 1 


Flevated Road. 

The Lake Roland Elevated 
the contract for the elevated structure on North street 
between Lexington and Chase streets, Baitimore, to tl! 
Pennsylvania Steel Co The contraci includes masonr' 


Baltimore 


Railway Co. has awar 





materials and construction. The elevated stru 
will be double tracked for 4,000 ft., and with the double 
track viaduct 400 ft. long over the Baltimore & Lehig 
Railroad Co.'s tracks at Stony Rua, the contract for 
which has also been given to the Pennsylvania Steel 
Co., there will be nearly two miles of single track el 
vated roadway. The contract for the electric equipment 
has been awarded to the General Electric Co. The motors 
have arrived The cars will be manufactured by the 
Pullman Co., and will be 24 ft. long. Samuel Jarvis, of 
the Jarvis-Conklin Mortgage Co., of Kansas Cit: 
President of the compan y. 
Longitudinal Sleepérs in America. 

England is not the only country that can boast of 
ancient styles of roadway. The Great Western of Eng 
land, referred to in the Railroad Gazette of June 10, ha 


a partial counterpart in Georgia, as will be seen by the 
follow ing from a Macon paper: 

** The line of the Southwestern division of the Centra 
of Georgia is soon to undergo a very important change 
The old stringer track on the main line between Macon 
and Columbus is to be taken up and replaced by steel 
rail, which will be placed on cross ties. The new rail has 
already been purchased. The rail from the main line 
stringer track is sufficiently heavy, and in good enough 
condition to replac the wornout stringer track on: 
great part of the line between Albany and Columbia. As 
far as it goes this rail will also be laid on the erosst 
The traftic over this part of tbe road is not very heavy, 
and can easily be carried on with the second-hand rails 
from the main line Chis will give all the South westert 
division first-class track,’ 


Tracing for Cars. 

A committee of the Car Accountants’ Association has 
been collecting opinions about the value of car tracers, 
and has published some of them. One by Mr. C. H. Ew 
ings, Car Accountant of the New York Central & Hud 
son River Railroad, pretty well summarizes the sense 
in all of them. He says: “I certainly consider car 
tracing as practiced by many railroads wasted energy in 
every sense of the word, receive tracers every day 
from other roads when their own records should show 
that the car passed over our line merely as a transit car. 
I think it is safe to say that in at least 50 per cent. of all 
tracers received by me, the delivery to our connection 
is noted 10 days to two weeks prior to the date of tracer. 
I would also say that the very roads that are most per 
sistent in tracing for their cars and claiming immediate 
return, are the very roads that hold foreign cars the 
longest and completely ignore any requests for their re 
turn. There is only one solution of this question, and 
that ic per diem at 25 cents per day. This will obviate 
the necessity of tracing.’ 

The New English Railroad. 

At Chesterfield, on Tuesday, the first sod of the new| 
Lancashire, Derbyshire & East Coast line of railway was | 
well and truly cut in a field just outside the town. The 
new company has powers to raise a capital of 8,000,000 
sterling, and proposes to spend all but balf a million of | 
this amount in the construction of a main line 130 miles | 
in length stretching from Warrington, in Lancashire! 


' by the Ohio 
| work and culvert building. 


[JUNE 24, 


1892 


where the railway joins the docks of the Manchester 
Ship Canal), to Sutton, on the open coast of Lincoln 
shire, 20 miles south of the Humber, ofa first class har 
bor and dock at Surton, and of some 44 miles of sub 
sidiary junction lines and branches, Dividing the capi 


tal by the mileage, we find that each mile of the new line 
i to cost nearly £43,000 It may be divided 
into four section (1) Warrington, across the 
Cheshire plain, through Knutstord to Macclesfield 


with a branch thence north ward for 10 miles 
giving access to Manchester from Maccles 
field across the high tableland of the Peak, through 
Buxton, past Chatsworth to Che rflield; (3) a section 
running due east for 50 mile wero the great Derby 

hire and Nottinghamshire coal field to Lincoln: (4) and 
finally, a section of 50 miles of line right across Lincol 

shire tothe sea at Sutton. The ne railway will not 
depend upon passenger traffic It is as much a coal line 


is was in the old days the Stockton & Dartington or the 
Leicester & Swannington, and to day the Taff Vale, the 





Rhymney, or the Barry niv instead of carrying, as 
these companies ad ull its eggs it me basket to the 
same market, it loo) t heing able t send coal west 
ward to Manchester and Live ol, east to the North 
Sea and southward to London: and that the new under 
taking will suffer from the lack of « s to carry to these 
markets seems hardly likel for they do their coal min 
ing on a largescale in Derbyshire and Nottinghamshire 


The Timea (London) 


CAR BUILDING. 





The St. Louis, Vandalia & Terre Haute has let a con 
tract for building 10 passenger urs to St. Charles Car Co. 

rhe New York, Chicago & St. Louis is reported to have 
ordered 1,000 cars of 60,000 Ibs. capacity, with air brakes 
and M.C. B, ¢ yuplers 

The Buffalo, Rochester & Pittsburgh has let the con 
tract for building 500 cars tothe Jackson and Woodin 
Manufacturing Co., of Berwick, Pa 

rhe Chattanooga Car & Foundry Co. is preparing to 
ngage in the manufactur f passenger cars, and is in 
creasing its capa t for this purpose 

Eleven new baggage and express cars, recently built 
by the New York Central & Hudson River Road at its 
West Albany shops, have been placed in service, 

BRIDCE BUILDING. 

Biackville. N. B.—Henry Swim has the contract for 
the Blackville bridge, consisting of two spans, each 170 
ft. clear, with long approac! 


Boston.—The contrac for the Allst 
to Cofrode & Savlor. of Ph 
being $18,040. 


mn bridge was let 
sdelphia, the contract price 


Lhere were three bidders 





Bow, Pa.—A new iro been erected at 
West tunnel, near Bow station nthe West Pennsyl 
vania, replacing a w T Howe russ which had 

od for many : l bridge is 435 ft. long, of 
three spans, and ft. a e the water. The work was 
done without any d ra the track being 
supported on trestle luring the progress of the work 

Chicago, Hil.—The pla for the drawbridge over the 
West Fork of the ith br ich of Chicago River at 
California avenue und rt inal at Western 
venue, were apr ‘ t he Ur | States engineers 

week, and the West Park B which is to build 
the bridges, w now have work he non them imm« 
diately. 

Clark's Fork, tdahe The Northern Pacific Bridge 
across the Clark’s Fork River at tl point was burned 
last week and at porary mbir n structure is now 
being erected It is the ntentior f the company to 
substitute an iron e which w e built in five spans 
of 130 ft. each 

Ellwood, Pa.—1 ‘ m for a new bridge on th 
telle Vernon di nD f he Pit irgh & Lake Erie 
icross the Beaver River at El!lwo« Pa., was decided 
upon last week, and the erection of the structure will 
probably be commenced at once. 

. 


Glengarry County, Ont.—It has been decided to con 


struct an iron bridge across the Black River, at Martin 
town, Glengarry County here are to be three iron 
bridywes to replace the iron structures at the following 
places: MecGillivary’s bridge, half way between Martin 
town and Williamstown: Feeny'’s bridge, between the 
latter and Lancaster, and the third at the junction of the 


South Branch and Black Rivers, about a mile south of 
Williamstown. Tenders for the iron work have been sub 
mitted by Duncar toss, the Dominion Bridge Co., and 
the Canadian Bridg will be close upon $12 
a foot for a 94 ft. span, $13.50 for a 124 ft. one, and $17.50 


Co. The cost v 





for one uf 160 to 170 ft. The stone work will cost about 
$8.90 a yard. Total estimate, $12,000 

Gloucester County, N. J.—The Gloucester County 
joard of Freebolders last week approved the plans for 
the new structure over Woodbur Creek The new 


bridge will be of iron and the cost is not to exceed $10,000, 


Livermore, Pa he long wooden bridge 


-—T west of 
Livermore, on the West 


Pennsylvania division of the 
Pennsylvania, will be replaced with an iron structure 
thissummer. With the work now being done at Butler 
junction, this will leave only one wooden bridge on the 
line, 


Macon, Ga.—The contract for the construction of the 
combination bridge over the Ocmulgee for the Macon & 
Dublin railroad, has been let to Schailer & Schniglat, of 
Chicago. t is to be a Howe truss bridge, with two 
main spans, 160 ft. each in length, and twosmaller spans 
70 ft. each in length. 


Nashville, Tenn.—The middle span of the Stone 
River bridge on the Lebanon branch of the Nashville, 
Chattanooga & St. Louis, burned last week, will be re- 
placed at once by an iron span. 


New York City.—The War Department this week 
granted a permit for a temporary bridge across the Har 
lem River at Fourth avenue, New York, for the use of 
the New York Central Railroad until the permanent 
bridge has been completed 


Parkersburg, W. Va.—The New York firm of Soliman 
& Kavanaugh have been awarded an extensive contract 
River Railroad for bridge repairs, stone 
One of the principal pieces 
of work will be on the southern abutment of the bridge 
across the Kanawha River at Parkersburg. 


Pittsburgh, Pa.—The Coraopolis & Neville Island 
Bridge Co, has been chartered to erect a bridge over the 
Ohio River from Coraopolis to Neville Island ; capital, 
$3,500, 
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huinton, N. J. \ ron bridge is to be built at 
an Francisco, Cal. he property owners on Charles 
reet have petitioned the Board of Super 
re i bridge at intersection of the street 

it ad cr 
ioux City, la.—Worl n the Fourth street viaduct, 
r the 1f way of the Lilinois Central and the Chi 
I Minneapo & Omaha, has been resumed, 

Rosie 


. water and the consequent de 
erial. The La 


I ig Bridge and lron Works, 
I have the ntract for the superstructure. 
& | f New York, for the founda 


arrant County, Tex.—The Tarrant County Com 

et the ract for the erection of six 

I to the George E. King Bridge Co., Des 

Tr f the six bridges will be $9,490. 

Hidder I bridges are to be erected 

t Fork of tl lrinity, Denton Creek, Sy 

Johnson Station Creek, Walnut Creek 

iR | rhe cor act for an iron bridge across 
lla “ af f Arlington, , 


Youngs 
built by Tar 


was let to the 
bridges are to be 


West Ferndale, Wash The County Commissioners 
‘ build f ridges across the Nooksack 
rndale t $15,000, one at Lynden to 
- at Eve 0 cost $6,000, and one at Nu 

27 (MM 


Miss.—-The County Supervisors have let 


ling br es to replace those destroyed 
is W. H. Converse, cf Chattanooga, 
mntrac $6,800 to build an iron bridge 

! chie R 
Miscellaneous The ¢ , St. Paul, Minneapolis 
) Ww repla ven wooden bridges with 
rconstru The length varies from 
| of the will be built by the Lassig 

W ork 


ircl September and 


J 


the third Wednesday ir 


rs at 78 La Salk 


MEETINGS AND ANNOUNCEMENTS. 


Dividends 


wks of railroad ce mpanies 
ial, Spercent, on the pre 


) 


semi-annual, 2 per 


Bea c J n, 


‘ quarterly, | per cent., 


) 


innual, Z's per cent. and 


per cent. on the preferred 


cent. on the 


irterly 1 per 


erly, l'¢ per 


& N dion Co., quart 
ul sto iyable July 1 
MW le arterly, l'¢ per cent. on the 
Da 
} vay Co., semi-annual, 4 
k, payable July 15, 
irterly, l'¢ per cent. on the 


Kn lers 


annual, 4 per cent. 
Meetings 
ers of 


railroad companies 


Mass., June 20. 
, June 2. 
Stock Yards 


la é iwrence, 
N. ¥ 


Union 


at I oKIVN, 
1ys & 

July 7. 

unnual, Fort Worth, 


San infonio 


annual, 


special, New York, N. 


| & J pecial, Toledo, O., July 7. 


i convent f railroad associations and 
t i as follows 
| a i ocivat of 


General Baggage 


nex " ial meeting at Mackinac 

i Rai td Club holds regular meet 
teach street, Boston, 

feach alternate month 


regular meetings on 

, except June, July and 

Central Traffic Associa 

Bu uw, Chicago, at 2 p. m. 

/ Club bolds regular meetings 

month, at the rooms of 

\merican Society of Mechanical Engineers, 12 West 
f t New York City, N. Y. 

e | Katilway ( meets at the Hotel Iro- 

I fourth Wednesday of January, 

May, Septemberand November. By special reso 

xt meeting will be held in April. 

oad Ciub meets on the first Satur 

f ea nonth, except June, July and August, in 
7:30 p. m. 

and Bridge Association meets 
second Wednesday of 

December, at 2:30 p. m. in 

Paul Union Station. 

un Society of Civil Hngineers holds its regular 

first andthird Wednesday in eack month, 

louse of the Society, 127 East Twenty-third street, 


ursday i each 


Station. at 
Trac 


owing the 


nionu 
iwestern 
Friday fo 


lirect room of the St. 


Society of Civil Engineers holds its regular 
American House, Boston, at 7:30 p. m., 
1 each month. 

f Engineers holds its regular meet- 
Chicago, at 8p. m., on the 
lay in each month. 


irs at the 


he Western Soctety ¢ 


street 


he Lugwnes Club of St. Louis holds regular meetings 

room, Laclede Building, corner Fourth and 
e streets, St. Louis, on the first and third Wednes 
in each month. 


he Engineers’ Club of Philadelphia holds regular meet- 
tt House of the Club, 1,122 Girard street, Phila- 


at the 
hia, on the first and third Saturday of each month. 
annual meeting is held on the third Saturday in 
iary. The club stands adjourned during the months 
ily, August and September. 


he Engineers’ Society of Western Pennsylvania holds 
ar meetings on the third Tuesday in each month, at 





! 
i p. m., at it 
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Pittsburgh, Pa. 

The Kugineers’ Club of Cincinnati holds its regular 
meetings at 8 p. m. on the third Thursday of each month 
in the rooms of the Literary Clab, No. 24 West Fourtt 
street, Cincinnatt. 

The Civil Kngineers’ Club of Cleveland holds regular 
meetings on the second Tuesday of each month, at 8 
p. m., in the Case Library Building, Cleveland. 
monthly meetings are held on the fourth Tuesday of the 
month. 

The Engineers’ Club of Kansas City meets in Room 
200, Baird Building, Kansas City, Mo., on the second 
Monday in each month. 

The Engineering Association of the South holds its 
monthly meetings on the second Thursday at 8 p. m. 
[he Association headquarters are at Nos. 63 and 64 
Baxter Court, Nashville, Tenn. 

The Denver Society of Civil Engineers and Architects 
holds regular meetings at 36 Jacobson Block, Denver,Col., 
on the second and fourth Tuesday of each month, at 8 
o'clock p. m., except during June, July and August 
when they are held on the second Tuesday only. 

The Civil Kngineers’ Society of St. Pauli meets at St, 
Paul. Minn., on the first Monday in each month. 

The Montana Society of Civil Engineers meets at 
Helena, Mont., at 7:30 p. m.,on the third Saturday in 
each mont 

The Civil Engineers’ Association of Kansas holds reg 
ular meetings at Wichita on the second Wednesday of 
each month at 7:30 p. m. 

The Society of Swedish Engineers holds 
meetings at the club house, 250 Union street, Brooklyn 

\. ¥., «ad at 347 North Ninth street, Philadelphia, on 
the first Saturday of each month. 

The Engineers’ Club of Minneapolis meets the first 
Thursday of each month in the Public Library Building, 
Minneapolis, Minn 

The Canadian Society of Civil Engineers holds regu 
lar meetings at its rooms, 112 Mansfield street. Mon 
treal, P. Que., every alternate Thursday except during 
the months of June, July, August and September. 

The Association of Civil Engineers of Dallas meets 
at 503 Commerce street, Dallas, 'lex., on the first Friday 
of each month at 4 o’clock p. m. 

The Technical Society of the Pacific Coast holds reg- 
ular meetings at itsroomsin the Academy of Sciences 
Building, 819 Market street, San Francisco, Cal., at & 
o'clock p. m, on the first Friday of each month. 

Che 7acoma Society of Civil Engines rsand Architects 
holds reguiar meetings on the third Friday of 
month, in its rooms, 201 and 202 Washington 
Tacoma, Wash 

The Engineers and Architects’ Club of Louiaville holds 
regular m the second Thursday of ea 
at Sociock fj I at its rooms in the Norton 
Louisville, Ky 

The Associati Engineers of i 
ular me Roanoke, on the Saturday in 
each month, atS p. m., except the months of July and 
Aucust 


Ameri n Be 
rhe fifth annua! convention of 
held at Buffalo, N. Y last week, 
New ofticers follows 
han, of St. L Presidents, 


semi 


imerican 





each 
suilding 


meeting 


h month 
Building 
on of Virginia holds reg 


etings at second 


iler Manufacturers’ Association 

! this association was 

beginning June 14 
President, P. BR 


Richard Garstang, of 


were elected as 


Vice 


St. Louis: Charles Kroehell, of Chicago, and Michas 
Geary, of Oil City, Pa.: Treasurer, Richard Hammon 
of Buffa re-elected; Secretary, E. D. Meirer, of St 
Louis, t ecte 
Natiocal Association of Freight Agents 

The annual meeting of the National Association of 
Local Freight Agents was held in Louisville, Ky June 
l4 and 1 he meeting elected the following officers 
Jame frevelyn, St. Louis, President; Fred. Hudson, 
Loui le, Vice-President: D. W. Howard, Chicago, Sec 
retary: Executive Committee, J. R. Semple, Evansville 
r. J. Kern, Cincinnati; E. M. Wray. St. Joseph, F. J. 
Hill, Detroit; J. B. Lownsbury, Toledo; C. H. Newton, 
Fort Wayne 


National Association of Local Freight Agents 

The National Association of Local Freight Agents at 
s annual meeting in Louisville elected the 
following officers: James Treviling, St. Louis, President 
red Louisville Vice-President; D. W 
Howard, Chicago, Secretary; Executive Committee: J 
R. Sample, Evansville: T. J. Kern, Cincinnati: E. M 
Wray. St. Joseph: F. J. Hill, Detroit: J. B. Lownsbury 
roledo: C. H. Newton, Fort Wayne. The Association 
will meet next vear at Milwaukee. 


Railway Telegraph Superintendents’ Association 
The eleventh annual 


t 





i June 15, 





meeting of this association was 
held in Denver, June 15 and 16, about 30 members being 
present. L. H. Kerty, of the Union Pacific, was chosen 
President for the ensuing year. Among the papers pre 
sented was one by Mr. Thomas A. Edison on “Insulation, 
which was read by Mr. M. B. Leonard. The treatment 
of the subject shows the hand of a meater, but the paper 
is too long for publication in the Railroad Gazette. We 
shall give a report of the proceedings, with extracts 
from the other papers read, but have been compe!led to 
postpone it r lack of space, 
The Civil Engineers’ Club of Cleveland. 

The regular meeting of 
rooms June 14 Mr 
ed an active 


the club was held at the club 
Irving Mason Wolverton was elect 

member. The discussion of the evening 
wason the annual address of the retiring President 

Mr. Gobeille, on the subject The Financial Status of 
the Engineer Charles 8S. Howe, Secretary. 


PERSONAL. 


—President Roberts, of the Pennsylvania, will sail for 


Europe next week He is not going on business, but 
entirely for his health. 
Mr. Hugh R. Irvine, Superintendent of Tracks and 


Bridges and Buildings of the Gulf, Colorado & Sarta Fe, 
with headquarters at Galveston, Tex., bas resigned. 


Major R. C, Jackson, a prominent banker of Knox 
ville, Tenn., and at one time President of the East Ten 
nessee, Virginia & Georgia road, died at Knoxville, 
June 19. 


~Mr. A. P. Man. Jr., General 
Springs, Ocala & Gulf Railroad, has tendered his 
nation and the same has been accepted, Mr. 
successor has not been named, 


Mr. E. M. Roberts has been appointed Superintend 
ent of Motive Power of the South Carolina road. He 
was formerly Master Mechanic, but the position has 


Manager of the Silver 


resigzg 


Man's 


| been abolished and the above office created. 


s roomsin the Thaw Mansion, Fifth street, 
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Mr. Henrv Millholland. whobas been connected with 


the Mechanical Department of the Pennsylvania Rail 
road at Altoona, fora numberof years, has a pted the 
position of Mechanieal Engineer f the Gould Coupler 
Lo 

Mr. } B McNeill ha resigned his position as 
General Super ndent f he t. Joseph & Grand 
Island on a¢ nt of ill health rhe office has been 
abolished. Mr. MeNe will go to hi t ne at Litch 
field, Conn 

The recent reported app tment of Mr. J.S. Stewart 
to be Master Mechanic of t Pennsylvania shops 


at Walls, Pa., wa neral Fore 
man of the ca hops at Wall ind n chanwe ha re 


eentiy Deel made nh . po tion 

Mr. S. S. Neff, who has been perintendent of the 
Pacific Coast line f the Gre Northern, the Seattle & 
Montana,the Fairha n& Souther ind the New West 
minster & thern, has resigned He was formerly 
Superintendent of the Cornwall rt 

Mr. Isaac D. Barton, Genera Manager fthe New 
York & New England Railroad. who f many years 
was General Superintendent of the Long Island road 
was this week presented wit igold watecl hain and 
charm by the employ f the ng Island road 

Col. John ¢ Rose, for the past 28 years claim agent of 
th Pennsy inia Railroad Company in New Jersey 
was killed at Marion Station on the Pennsy inia road 
this week, by being struci ya trair Col. Rose was 61 
years old He was born a Wir m 7 County 


n, of Little Rock, Ark., Pre 
of the White & Black River Valle Railroad, died 
Indian Ter. He wa 


ident 
Jume 
ken with par alysis 




















in El Ren n Thursday He had been President of the 
road since 1*s1, when it was called the Batesville & 
Brinkley He was Secretary and |] asurer for three 
preceding year 

Mr. V. E. McBee. who recently resigned as General 
Superintendent ithe Central of Georgia, Will assume 
charge of the South Car na lin ofthe Richmond & 
Danville on July 1 as General Su perintenden with 
office at ¢ umbia, S, ¢ His jurisdiction will aiso in 
clude tl W ester North Car na road 

M K. Bok Cleve ! O.. wl President of 
the So Stes ( f A ‘ 0) and ‘ f the 
Managing Direc rs of tl Otis S ( f Cleveland 
was las week appointed on f the receive of the 

illey roa of Ohi wi ! controll by the Salti 
more & O M Henr M Ke Secretar and 
freasurer of f alley va ‘ eda Re 
ceiver of ‘ ‘ 

Mr. D. |} nson, formerly ¢ ral Manager of the 

antica | i TAS € ‘ té¢ Pr ‘ tt el | into 
no®& Ara « Pass road la week, t ucceed Mr. Uriah 
I t re g Mr. Robi Ww e re mbered 
re ned n the Atla x Pacit t Aug and 
became (it ral Manager of the Aransas Pa road, but 
resigned a al I er a green t by which 
he wastoa © eX it et f her via Or 
as the re wa 

Mr. B. H. Payne ha een apt i 1A tant (ie 
eral Passe ‘ Pieke Agent the St. I Iror 
M ntain & SO f ] eed M | Lp. 4 clwe 
wh I yy it i ept he hairma hip of the W est 
ern | r \ ciat Mr. Pa as been Chief 
Rate ( rk f i Miss t Pac eneral passenger 
aepartmenttor eral yea ind ft was connected witl 
the Kentucky Central, Cincinna Wabash & Mict ‘ 
and WY en & Cre ent na sin al ipacit ! t 
entering the M ri P 

Mr. F. W. i \ 1. ¢ ) f 
the re rs of Rict D e ap] ed by 
the United States Court at I ! veek, was form 
erly Vice-Pr lent of tt 1 } ha bee! 
President 1 at a t ! I Rece ! f the Pitt 
burgh, She o& Kr i f hich 1 a Di 
rector Mr. I it | I { Ba I ilno be 
came Rec ve f tl mpany vehe the me order, is 
General Manager i tt Ba n { ay ike & Rich 
mond Stean at ‘ ! i he Rich 
mond & Dar ‘ 

M { rg S. Ru Trea f he Clevelan« 
(im na { rf. XN I Ss, ha tendered his resig 
na al effect at eal r He re ns t 
become the ashier of the new Western Reserve Banh f 
Cleveland Nearly a the Inpans flices have been 
removed Cincinnat ind as Mr. R ‘ lesired to 
remain in Cleveland, that fact had me influence on bi 
adecisioi Mr. Russe has hee vitl he Bee | ana 
the Big Four fora imber of years, pa f the e ser 
ny nh ‘ . . | { _ cre . al I ta r 

Mr N W Kayr is! fe the } - I i tren i 
Manager of Wheeling Bridge & Tern Railway 
to accep he | 1 of Superintendent of Structur 
and interlock rf f the Terminal Railroad A «lation 
f St. Lor Mr kK. Taussig, f nerly Freigt and 
Purcha g Agent, ha en apy S ntendent 
of the Vheeling Bridge & Term ai appointment ) 
take effect on June W Mr. Eayrs wastormerly Resi 
lent | pines i ti Lert na \ cial n, but ecame 
General Manager of the Whe lermir ystem in 
May 1s 

Mr ames L. Ta r, General Passenger Agent of the 
Richmond & Danville, has resigned to accept a posi 
tion on al her road. W \. Turk succeeds he duttt 
of the office, with the title of Assistant General Passenger 
Agent. Mr. Taylor has been General! Passenger Agent of 
of the road since 1886, and was General®Freight and Pas 
sengereAgent of the Savannal Florida & Western be 
tween 1877 and 1886, He one of the most prominent of 
Southern Passenger Agents. He has been in railroad ser 
vice Since 186,, and has had a varied experience in he 
trafl lepartments of several Southern railroad 

Mr. Emmons Blaine, who dic at Ch y June 1s 
had been connected with railroad 4 nee eaving 
lege, Soon after his graduation he entered the aw de 
partment of the Chicago & Northwestern, but s n left 
it to enter the freight department of the same mpar 


and was later appointed 
then Division Freight Agent, with « 
In 1886 he became General Freigt 
Chicago, Santa Fe & California. In 
sistant to the President of the West Virginia C« 
Pittsburgh for a short time Last October he wa ap 
pointed General Agent of the Baltimore & Ohio road for 
the West and Northwest, with hs rdquarters at Chic 
Mr. Blains 1857 
‘the Hon Blaine. 


Freight Agent in lowa an 


t Agent of the 


LAMY he became is 


7 


was born it and was the second son of 


James G. 
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Sir James Brunlees died at Argyle Lodge. Wimble- 4 


don, on June 2. He was born at Kelso, N. B., in 1816, ' 


and was educated at Edinburgh University In 1838 he 
became an assistant engineer to Mr. Alexander Adie on | 
the Bolton & Preston Railway. Subsequently, under 
Sir John Hawkshaw, he was occupied with the works of 


the Lancashire & Yorkshire Railway. He next con 
structed the works of the Londor‘’erry & Coleraine 


Railway, and then the works of th Iverston & Lanca 
shire Railway. This was about 4U years ago. Since 
that time he has taken high rank as an engineer, his 
principal works being the Solway Junction Railway, the 
Clifton Extension Railway, the Mersey Trinnel Railway, 


and the Avonmouth, King’s Lynn, and Whitebaven 


Docks. the Sao Paulo Railway, the Minas & Rio Rail- 
way, the Porto Alegre Railway, and the Central Uru 
guay & Bolivar Railway. He was also joint engineer 
with Sir John Hawkshaw of the proposed Channel tun 
nel. Sir J. Burnlees was a past-president of the Institu 
tion of Civil Engineers, 


ELECTIONS AND APPCINTMENTS. 


Brooklyn & Brighton Beach.—William Findlay has 
been appointed Superintendent to sueceed the late Col. 


James Morrow. He has been Master Mechanic of the 


road for eight years. 


Burlington & Northwestern.—The potawi ing direc “7 
—- ave been elected for this company: L. W. Barbydt, 
Baldwin, Jobn T. Remey, Norman ‘i verson, J. Ww. 
Blythe Lym n Cook, C. P. Squares, H. C. Garrett and 
1. B. Scott The directors elected officers as follows: 
President T. W. Barhydt; Vice-President, John 'T. 
Remey; Secretary and Treasurer, R. M. Green; Superin- 
tendent, John T. Gerry. 





Canada Eastern.—At the annual meeting of the di 
- ctors Alexander Gibson was appointed President and 
B. Snowball Manager. James S. Neil was appointed 
a de tor in place of Marshall Ric hey, deceased. 


Central of Georgia —T. B. Slade has been appointed 
Roadmaster of the Southwestern Division. witn head 
quarters at Macon, Ga. He was formerly Roadmaster 
of the South Bound road in South Carolina. 8S. H. Hill 
has been appointed Trainmaster of .the same division, 
being transferred from a similar position on the South 


Carolina Division. 


Central Ontario.—-J. Lyons Bigger, of Belleville, Ont., 
has been appointed Assistant General Manager. 

George Coilins has been appointed Assistant Superin 
tendent, and also Secretary and Treasurer. His head 
quarters will be at Trenton, Ont. 

Chester & Lenoir.—W. H. Hardin, of Chester, C. 
was re-elected president at the recent siealieaess’ 
meeting. The road is a narrow gauge 109 miles long and 
is operated by the Richmond & Danville. 

Chicago & Eastern Illinois.—Charles W. Humphrey | 
has beep appointed Northwestern Passenger Agent, | 
with headquarters at St. Paul, Minn. | 
Chicago, Milwaukee & St. Paul.—F. W. Deibert 


formerly General Foreman at Portage, Wis., has been |* 


promoted to ve Master Mechanic of the West Milwaukee 
shops of that road, succeeding E. M. Herr, resigned. 


Chicago & Northwestern.—Jobn C. Stuart, who suc 
ceeds Otto Miller as Superintendent of the Galena di 
vision, has been for several years Assistant Superin- 


tendent of the Wisconsin division. Mr. Miller, it is} ! 


said, will retire from railroading. 


Clermont & Marvin Creek.— The following are the 
incorporators of the iy od Thomas C. Wainman, 
Eldred, Pa., President; 


Smethport, Pa. 


Delaware, Lackawanna & Western.—The five divis- | 
ions of this road have for some years been in practica! 
charge of Assistant Division Superintendents report- | 
ing to Supt. Reasoner and Gen, Manager Halistead, but 
a recent order changes the title of these officers to Divi 
sion Superintendent. 


Fairhaven & Southern.—TYhe company held its annua! 
meeting at Fairhaven, Wash., June 15, and elected the 
following trustees and officers: J. J. Hill, C. X. Larra 
bee, P. N. Strader, H. Y. Thompson and P. P. Shelby. 
>, X. Larrabee was re-elected President, P. P. Shelby 
was chosen Vice-President and General Manager, and 
H, Y. Thompson was elected Secretary. 


Fair Hill.—The ineorporation of this company in 
Pennsylvania was noted last See It isa Pennsylvania 
branch, the directors being: J.N. Du Barry, Presidenc; 
Jos. U Crantord, Ww. J. BA, Jobn B. Stauffer and 
Henry IA W —_ all of Philadelphia; Wm. x —_ 
Radnor and N. Parker Shatridge, Wynnwood, 


Great Northern.—H. E. Danz has been a 
General Freight Agent, and G. O. Somers, Assistant 
General Freight Agent, of the St. Paul, Minneapolis & 
Manitoba, and Duluth, Watertown & Pacific and Will- 
mar & Sioux Falls roads, with headquarters St. Paul, 
Minn. 

P. Ryan, Assistant Roadmaster at St. Cloud, Minn. 
has been appointed Division Roadmaster of the Pacific 
extension. Edward Deviney has been appointed As 
sistant Roadmaster at St. Cloud, Minn. 


Kansas City, Wyandotte & Northwestern.—The fol 
lowing new officers, representing the Missouri Pacitic, 
were elected at a meeting last week: President. Ceorge 
‘, Smith; Secretary and Treasurer, W. P. Waggener: 
Vice-President, David Martin. The new Board of eT 
tors is as follows: George C. Smith, David Martin, W. P. 
Wageener, J. W. Orr, B. P. Waggener, David Kaleo, Cc 
M. Rathburn, J. W. Waggener, E.G. Merriam, George 
J. come. Elijah Robinson, A. H. Calef and Guy Phillips. 


Rathburn, Superintendent of the Western Division | 


of = Missouri Pacitic, may be Superintendent of the 
road, which is still nominally under the control of the 
Receiver. 

Kishacoquillas Valley.—The company was chartered 
last week. The directors are all on Belisville, Pa. — 
are: A. W. Campbell, J. P. Getter, J. K. Renno, W. ) 
Gibbony, J. Y. Zook, Wm. B. McClay, H.S. Wilson, . 
Y. Detwiler, John M, Fleming and A. C. Henderson. 


Lake Shore & Michigan Southern.—Charles Tunks, | 
who for years bas been the foreman of the blacksmith 
shops at Adrian, Mich., has been promoted to take 
charge of the car department in this city, at Kast Toledo 
and Air Line junction. 


Long Island Elevated.—At the annual election of the 
company this week the following Directors were elected: 
Austin Corbin, Charles M, Pratt, Benjamin Norton, 


THE 


raqua Canal ( 


tional 








afayette J. Backer, Boston, | ! 
Mass.; Ciarence A. Backer and A. F. Brown, East} ! 
t 








Hiams Vall 
ent officers of this company: 
, 608 Chestnut street, 
fF. Philips; Se retary, 
gineer, Hammond Carr, 
County, Pa, 
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tors isas follows: President, T. G. Neely, of York Springs, 
Pa., and E. W. Cashner, D. N. Stewart, C. E. Meyers, J. 
W. Pearson, Jr., H. B. Pearson, A. Grove, J. B. Meyers 
and Andrew Deurdorff, all of York Springs, Pa. 


RAILROAD CONSTRUCTION. 
Incorporations, Surveys, Etc. 


Astoria & Portiand.—Work on the road is reported 


to be progressing rapidly. The contractors have com 
pleted one and one-half miles of trestle, commencing at 
the water front at Astoria, Or., and running around 
Sand Point, extending out across Young's River. There 
are now 1,°00 men at work. The approaches to the tun 
nel near Saddle Mountain have er n completed. The 
projectors are confident that the road will be completed 
is far as Ilillsboro within one year Rails will soon be 


received, and laid as fast as the roadbed is finished. 
Rolling stock has already been ordered. George Goss, 
of Astoria, is Superintendent of Construction. The New 
York office is at 33 Broadway. 


steech Creek,—The local papers are always ready t 
give the impression that this road is an active one in 
the field of railroad construction, even if their specula 
tions are never verified The last reports are that sur 
veys are being made from a point east of Cleartield 
south through Houtzdale and thence toward Altoona. 
Even if the first part of this report is true, it is not 
ikely that the line will be continued to Altoona. 


Bellaire, Zanesville & Cincinnati,—The report 


that part of this line is to be changed from narrow 
gauge isconfirmed. The company is now making the 
location for some 40 or 50 miles of new line with a view 
to making that portion of the present line a standard 


guage road. 


Bellefonte Central.—The right of way is reported to 


have been secured for a line south of Bellefonte, Pa., for 
an extension to Mill Hall, and that the line will be built 
in connection with some extensions of the Beech Creek. 
This report may be correct, but it will not be out of place 
to add that President R. Frazer wrote to us in May 
when the road was completed to State College, that no 


ther extension would be built this year. 


Bloomsburg Belt The section of this road now 
being built by the Philadelphia & Reading, about 1.7 
miles long and will be completed by July 1, The projected 

ngth of the line is 4 miles long 

British Columbia Southern. The bill which sought 
to give this company power to connect with the Ameri 
can roads has been withdrawn from the Dominion 
parliament at th request of the Government for the 

ime reason as that assigned for the withdrawal of 
the Nelson & Fert Sheppard bil viz that the Koote 

ry Valley should be reserved for the Canadian Pacific. 


Butflaio & Geneva.—Every effort is being made t 





have the iine between Buffalo and Geneva, N. Y., ready 
for operation by July 1. A considerable amount of work 
will still remain to be finished after that time \ large 
force is now working on thetracklaying and bailasting 
that still remains to be done. Chief Engineer King gives 
the following account of the work in an interview in a 
ocal paper: The heavy rains we have bad this spring, 
especially within the past few weeks, have kept us back 
The Buffalo end is in good shape for through service, 
and our principal trouble is with the line between Ger 
eva and Van Etten ‘ The grading onthe Van Etter 
‘ > end will be completed by the middle of July. We 

» 20 miles of single track laid from Geneva south and 
24 miles from Van Ettenville north, leaving a gap of 11 
miles on which grading is finished with the exception of 
1 few heavy fills. The masonry is all finished, and the 
the double track is already laid for 10 miles The open 
ng of the road will not be dependent on the completion 
of our new line between Geneva and Van Ettenville 
We already have a line pass'ng through the territory, 
but it cannot give the service it is intended toget by the 
new route. From Geneva to Buffa the road is in shape 

are for the heaviest traffic 


Canada Northern.—There appears to be every pros 


pect, writes a Canadian correspondent, that the survey 
for this road will start shortly \ syndicate has offered 
to deposit $200,000 with the government as a guarantee 
that the work will be carried out Che road is projected 
from a point in British Columbia through the mountains 
by way of Pine River pass, just south of the Peace River 





alley, crossing tbe southern part of Athabasca, into the 
North Saskatchewan valley near Edmonton, 


Canadian Pacific.—Thos. White, engineer in charge 
of the extension through the Pipe stone district in Mani 
toba states that the road has been graded to withina 
short distance of Oxbow, and work will be finished in 10 
days. The tracklaying forces areup with the grading 
and the work is being rushed through with all possible 
speed. In ten days the road will be ready for opening. 
[his branch begins at Hartney, Man. The road to the 
Souris coal fields in Southeastern Assiniboia will be 
finished in about a month, and Winnipeg will then have 
an abundant supply of cheap coal. 

J.G. Dennison, contractor, bas several hundred men 
at work on his contract to finish the Glenboro extension 
between Souris and Nesbit, Man. This is a gap of 18 
miles, and in six weeks it is expected the work will be 
finished. Charles Wellman, who bas 11 miles from Delo 
raine to Napinka, Man., yet to finish, will complete the 
work shortly. 

General Superintendent Whyte is now en route to the 
Souris district, in poy ner and while there will locate 
the terminal point of the branch line, and also probably 
the point of the junction with the extension of the Soo 
line to Regina. The grading of the Souris extension is 

early completed, and the tracklaying is also nearly up 
to the end of the grade. 


Cerrillos Coal.—The road at Cerrillos, N. Mex., south 
of Santa Fe, is being built by the Cerrillos Coal Railroad 
Company. It is but a short line, extending from a con- 
nection with the Atchison, Topeka & Santa Fe road at 
Waldo Station to the mines owned by the Cerrillos Coal 
& Iron Co. At present there are about six miles of 
main track and four miles of r anch lines and spur tracks 
being constructed. Hon. R. C. Kerens, of St. Louis, is 
President of the road, and 5 ae Dun, of Topeka, is the 
Chief Engineer. The road will be operated by the Atch 
json. 


Chattanooga Southern.—It is reported that a survey 
has been commenced by this company for a line through 
Bast Tennessee to connect with the Marietta & North 

Georgia about 50 miles east of Chattanooga. One of the 
advantages claimed for this line is that it would sborten 
the distar-e between Chattanooga and Knoxville 12 
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miles over the East Tennessee road, but this is not the 


best reason that could be advanced for building a line | 


through these mountains. 


Newman Erb and E. Summerfield, representing the | 


majority of the bondholders, are reported to have under 
consideration a plan for the extension of the line south 


of Gadsden, Ala., toward Birmingbam. The presence | 


of these gentlemen in Birmingham last week gave rise 
toa yay that they were then investigating the best 
route for an entrance into that city. 


Chicago, Rock Island & Pacific.—The grading on 
the extension being built through the Indian Territory 
is reported to have been completed to Marlow, leaving 
50 miles to be completed to reach the North State Line 
of Texas. The locating surveys have reached Bowie, 
Tex., about 120 miles south of Minco, Ind. Ter., and sev- 
eral preliminary surveys have been made south of that 
point; but if the route beyond Bowie has been decided 
upon by the officers, no description of it has been given 
to the local papers. The track bas been laid for over 50 
miles, and trains have been running since May for 20 
miles south of Minco to Chickasha, which is said to al- 
ready have a population of nearly 1,000. 


Clearfield & Mahoning.—The contracts have been 
let for the grading of this connecting line. as noted last 
week. The contractors are George S. Good & Co., of Lock- 
haven, Pa., now at Cleartield, Pa.; Capt. John Shield, 
Flemington, N.J.; Thomas Collins, Havana, N, Y., and 
Calvin E. Broadhead, Caledonia, N. Y. Good & Co. have 
16 miles from Clearfield. The road is to be built from 


near Du Bois east to Clearfield, Pa., to connect the ' 


Buffalo, Rochester & Pittsburgh with the Beech Creek 
road, and it is to be about 27 miles long. The route is 
from Clearfield, Pa., through Curwensville, Bridgeport, 
Lutbersburgh to Jefferson line on the Buffalo, Rochester 


& Pittsburgh. The grading a begun, 500 or 600. 
i 


men being now at work. The grading is heavy, through 
1 mountainous country, with a large percentage of rock 
work. The grades will be light and the curvature easy. 
lbhree large spans of iron or steel bridges across the Sus- 
quebanna will be necessary, and a long steel viaduct at 
Curwensville. W. E. Hoyt, of Rochester, N. Y., is Con- 
sulting Engineer, and J. M. Floesch, of Clearfield, is 
Chief Ergineer. 


Colorado Midland.—What it is expected will be 
the locating survey for the Cripple Creek branch is now 
being made, and will soon be finished. Thisis the third 

irvey which has been made for the branch, which will 
probably extend from Hayden, Col., north 18 miles to the 
mines at Cripple Creek 


Columbus, Lima & Milwaukee.—The suit of B. C. 
Faurot, ex-President of the company, for a temporary 
injunction restraining the new board of directors from 
carrying out their contract with F. C. Helm for the con- 
struction of the road, was decided at Lima, O., June 20, 
the injunction being refused. The road will now be 
built rapidly, it is reported. Surveyors have left Col- 
umbus to go over the line. It is also stated that the sec- 
tion between Lima and Defiance will be completed with- 
n 9) days. Hon. Hylas Sabine, of Marysville, O., ex- 

mmmissioner of Railroads, is now President of the com 

ny. 


Concord & Montreal,—The directors seem to have 
nally decided to authorize the construction of the new 
Exeter & Amesbury branch. At a meeting on June 18, 
t was voted to submit to the stockholders a proposed 
agreement for a long lease of the line, at an annual 
rental of $20,000, The construction of the line between 
Epping and Exeter, N. H., eight miles, will be under- 
aken by the local company at Exeter and taken over by 
the Concord & Montreal, when the construction has been 
approved Dy its engineers. 


Duluth, South Shore & Atlantic.—The company 
has been compelled to abandon the Northern Pacific 
tracks from Lron River to Duluth and has arranged with 
he St. Paul & Daluth and Chicago, St. Paul, Minne- 
apolis & Omaha to West Superior and over the Omaha 
to Superior 


Eagle’s Mere.—The construction work on this line 
s now so far advanced that the officers state 
that the road will certainly be opened for 
traftiec by July, as announced in these columns 
n April, when the grading was begun. The road is a 
narrow gauge line. seven miles long, from Sonestown on 
the Williamsport & North Branch north to Eagle's Mere 
Pa. 

East & West of Georgia.-—-R. M. Mitchell, who built 
the Angusta, Gibson & Sandersville, is now President 
of this new Georgia road, with headquarters in Sparta. 
rhe road is chartered to build from Sparta to a point on 
the Central of Georgia tothe state line near Chatta- 
nooga, passing through Sparta and Hancock. 


Fair Hill,—The ordinance to grant this company right 
of way along the streets of the city failed to pass the 
Philadelphia councils last week. As stated last week, 
the line was projected as a freight branch of the Penn- 
sylvania, one mile along over its own property from 
Ormes street to Cambria street. The objection made to 
the ordinance was that it would create new grade cross- 
ngs. 


Grand Trunk.—The contract for the earthwork on 
the Glencoe and Kingscourt line has been awarded to 
John Ross, Toronto; the two iron bridges to the Hamil- 
ton Bridge Co., and the masonry to illiam Gibson, 
Beamsville, The line is to be built from Glencoe, north 
to Kingscourt, Ont., a distance of about 22 miles. It is 
a loop line, Glencoe being on the Detroit line and 
Kingscourt on the Sarnia line. 


Great Northern.—The contract for rebuilding the line 
from Casseiton to Mayville, S. D., has been awarded to 
Foley, Grant & Guthrie, of St. Paul. The old rails and 

ies will be taken up and the line graded, making prac- 
tically a new road bed, with heavier rails and new ties. 
The contract includes 43 miles of main line and seven 
miles of sidings, When this line is rebuilt the company 
will have two lines from St. Paul west of the Red River. 

F. E. Parker, Superintendent for Shepard, Henry & 
Co., is reported to have said that about 2,600 men are at 
work on the west side of the mountains. The grading 
s finished to Granite Point, 33 miles from Snohomisb, 
and tracklaying wil) begin in August. The small tunnels 
ire nearly all finished, and work on the switchback will 
gin in about two weeks. W.P. Watson, Assistant 
Engineer, says that the gradingis nearly finished between 
Spokane and the Columbia River, only alittle rock work 
emaining to be done. The location of the bridge over 
the Columbia River will be about nine miles below 
Wenatchee. The bridge will be a steel cantilever, with 
. 42. ft. span from the east side to a natural rock in the 

ver, and another 170-ft. span to the west side. Between 
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700 and 800 men are at work between Wenatchee and the 





summit of the Cascades. J. W. Tompkins is the princi 
pal assistant engineer at Wenatchee, Wash. 


Houston & Texas Central.—Receiver Dillingham 
met by appointment at Bryan, Tex., last week a com- 
mittee of the local Board of Trade, who urged the 
building of a line down the Brazos River from Bryan. 
The conference does not seem to have resulted in any 
definite decision being arrived at. Another line which 
the Receiver has been asked to build is one from Mc 
Neil via Round Rock and Georgetown to Granger. 


Johnsonburg & Bradtord.—The tracklaying will 
probably begin Aug. 15, and the branch will be com 
pleted between Howard Junction and Mt. Jewett, Pa., 
20 miles, in October. The contractors have about 1,000 
men now at work. 


Kansas City, Nevada & Fort Smith.—General Man- 
ager Gentry announces that the engineers will begin the 
survey next week for the linc south of the present ter- 
minus at Hume, Mo., toward Pittsburgh, Kan. Surveys 
were made last year for the northern section of this line, 
and Mr. Gentry says the grading will begin as soon as 
the engineers have located a few miles. ‘Ties and rails 
for a portion of the line have already been purchased. 
The line will possibly be built to a point near Joplin, to 
which point the surveys bave already been made. 


Kishacoqnillas,—The route of this road which, as 
noted last week, has just been chartered is from Belle 
ville, Pa., northeast to Reedsville in Mifflin County, 
where it will connect with the Pennsylvania. The grad 
ing will be easy, the route being through the valley be- 
tween the Standing Stone and Jacks mountains. The 
maximum grade is 1% per cent., and the only bridge 
on the live will be 100 ft.long. The distance is nine 
miles, and will be through an agricultural district. The 
officers report that about two-thirds of the money needed 
to construct the line has already been raised. Samuel 
Watts, of Belleville, is President. 


La Porte, Houston & Northern.—Maj. C. G. Wood- 
bridge, Chief Engineer, writes that about 100 men have 
been at work on the grading for the last month under 
J. F. Allen, of Lincoln, Neb., to whom the contract was 
let on June 1. The work is very light, the maximum 

| grades being 26 ft. to the mile, and there is only one 
iron bridge. This is across Buffalo Bayou, and is about 
225 ft. long. The road has been located from La Porte to 
Houston, Tex., a distance of about. 20 miles, and will 
connect at Houston with the Southern Pacific System. 
A line is projected from La Porte east to Sabine Pass 
Tex., about 113 miles, but no work has yet been done on 
it. The roadis being built by the Interior Land and Emi 
gration Co., which is also improving the Harbor at La 
Porte. Colonel A. M. York is President of the company, 


Little Falls & Dolgeville.—Tracklaying has just 
been commenced on this road at Little Falis, N. Y. The 
bridge work and the grading at several deep cuts has 
delayed this work considerably. It is now expected 
that construction trains will be put on by June 23, and 
that the road will be fully completed hy Sept. 1. The 
route will extend from Little Falls, N. Y., on the New 
York Central & Hudson River road northeast to Dolge 
ville, a distance of about 11 miles. C. R. Eastman, of 
Little Falls, is Superintendent. 


Mason City & Fort Dodge.—The proposed extension 
north of Mason City now stands about this way: Mr. 
Hamilton Browne, who built this road,is preparing 
estimates at the request of the citizens of Mason City, 
Ia., for a line between Mason City and Manly Junction, 
nine miles, which would connect the Chicago, St. Paul 
& Kansas City with Mason City. This is as far as the pro 
ject has got so far. 

General Manager Burdick writes tous denying the 
statements in a recent Sioux City press dispatch, in 
which he was credited with stating that his road would 
soon be merged with the Chicago, St. Paul & Kansas 
City, and that a line would be built across the state to 
Council Bluffs. Mr. Burdick says the report is wholls 
without foundation. The statements were printed in a 
number of papers, including a Chicago railroad news 
paper. 


Macon & Dublin.—About 100 men are now grading 
the two miles of track necessary to bring the road into 
the city of Macon, Ga., to connect with the various rail 
roads, and the contract has been let for the bridge across 
the Ocmulgee River. Trains wi!l probably be running 
over the new line in 60 days, 


Memphis & Yazoo City.—This company, recently in 
corporated in Missouri to build a road from Yazoo City 
to Memphis, has the following incorporators: Jobn 
Clark, Clarksdale, Miss.; Chester H. Pond, Moorehead, 
Miss.; Geo. Prentiss, Moorehead, Miss., and T. Schmitt, 
Yazoo City, Miss. The office of the company will be at 
Yazoo City. 

Missouri Pacific.—The new Plattsmouth line of the 
Omaha Southern which was built last year has only re- 
cently been putin operation. Trains run from Omaha 
over the new bridge across Platte River to Union, Neb. 
The road is 26 miles long from Union to Gilmore. 


Montezuma, Trinidad & Western.—This company 
was chartered in Kansas last week by the directors 
whose names are given in another column. The capital 
stock is $250,000, and the principal office is to be at Santa 
Fe, Haskell County, Kan. The route is not given, but 
the line is probably an extension of the Dodge City, 
Montezuma & Trinidad, which is now in operation to 
Montezuma, Kan. 


Montreal & Occidental.—The opening of this road 
will take place July 1. The line extends from St. Jerome, 
Que., where it connects with the Canadian Pacific north- 
ward to St. Agatha, from whence it touches St. Jovite 
to the west. he route proposed is thence north to Iro 
quois Falls, 70 miles from St. Jerome, and the line then 
turns to the west to cross the upper part of the valley of 
the Ontario. 


Natchitoches.—President Caspari states that the 
work will begin early in July on the extension north of 
Natchitoches to the Red River, about five miles. It is 
also proposed to continue the line north of the Red River 
this year. 


Nebraska Central.— Douglas County, Neb., in which 
Omaha is situated, voted on June 16 in favor of a bonus 
of $750,000 to aid the company to build a bridge over the 
Missouri River, a union station and terminals in Omaha, 
and connecting lines in Jowa, to provide an entrance 
into Omaha for various roads. 


New Roads.—-A Bangor paper states that a pre- 
liminary survey is soon to be made for the proposed 
road from Camden to Ellsworth, Me., via Augusta. The 
road, it is believed, can be built for $11,000 a mile. The | 
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towns along the proposed route between Augusta and 
Camden are without railroad facilities, and, itis claimed, 
will vote bonuses. 

Judge H. Ward Hicks of Monett, Mo., told a reporter 
of a St. Louis paper last week that with A. J. Grayson of 
Monett, he was securing right of way from Monett 
southeast across Arkansas to Bald Knob, a distance of 
about 200 miles. Judge Hicks says that the route is 
through a rich mineral and timber conntry. The right 
of way is being secured at the instance of a committee of 
citizens of Monett, but he says $200,000 has been sub- 
scribed in St. Louis for the line, and he is assured of 
other aid from Kansas City, Memphis and Springfield; 
and of course he will not fail to ask the towns along the 
route to grant a considerable bonus. 

A new project for a road in southern New Jersey, to be 
built by stock subscription from the towns along the 
route, has come to light. John C. Bullet and Thomas 
Robb, of Philadelphia, are reported to be the projectors 
of this line, which it is proposed to build from Landis 
ville, Cumberland County, on the New Jersey Southern, 
south along the shore of Delaware Bay to Cape May, N. 
J., a distance of, say, 75 miles 

The town of Calvert, Tex., threatens to do a little rail 
road construction on its own account. A subscription of 
over $50,000 was raised for au extension of the Hearne & 
Brazos Valley road to Calvert. But as the company 
could net be induced to build even for $50,000, the town 
now proposes to build on its own responsibility to Hearne 
to connect with the International & Great Northern. 


Norfolk & Western.—The work of double tracking 
the road from Norfolk to Lambert's Point, 4'¢ miles, has 
been fully completed. 

The branch flee to the West Roanoke Iron Co.'s iron 
mines at Kingston, near Christiansburg, Va., has just 
been completed. It is stated that the ore isa good brown 
hematite, ranning over 50 per cent. in metallic iron. 


Northern Pacific,—-The Gray's harbor branch has been 
opened to business from Elma, Wash , to Slater’s mill, 
with the stations at Springer’s mill, 3 miles from Elma. 
Quimby’'s mill, 5 miles, and Slater's mill, 8 miles, 


Oregon & Texas.—The charter of this company was 
filed in Pennsylvania last week. The road is tobe built 
from Cammal Station on the Pine Creek road, one of 
the Fall Brook Coal Co.'s lines, to Silver Springs, in 
McHenry township, Lycoming County, a distance of 
about eight miles. The capital stock is $30,000. The road 
was noticed last week as the Texas & Oregon. Charles 
E. Titman, Shenandoah, Pa., is President. 


Ottawa & Gatineau Valliey.—About 350 men are at 
present engaged on the fourth section of the road north 
of Wakefield, Que. Tracklaying will be commenced in 
a couple of weeks and it is expected to bave the section 
ready for traffic in the fall. 


Pennsylvania,—The Pennsylvania Schuylkill Valley 
division has completed surveys for a bridge over the 
Schuylkill River at Spring City, Pa, in order to reach 
Royersford, from which the Reading has a heavy traffic. 
The branch will be something over a mile long, and with 
the three-span bridge will, it is estimated, cost $110,000. 
The line was erroneously referred to last week under 
the Philadelphia & Reading. Right of way has been 
secured through Royersford, and 100 men are at work on 
the grading. 


San Francisco & Atlantic.—Articles of incorporation 
have been filed by this company. The route is from San 
Francisco to Los Angeles, through Alameda, Contra 
Costa, San Joaquin, Stanislaus, Merced, Fresno, Tulare, 
Kern and Los Angeles counties, an estimated length of 
500 miles. The capital stock is $20,000,000, of which 
$504,000 has been subscribed. The route from Oakland 
to Stockton is along the east side of the San Joaquin 
Valley. The company has acquired the surveys made a 
few years ago by the Stockton, Fresno & Southern, 


Santa Fe & Santa Monica.—This line was opened to 
Santa Monica, Cal., on June 18, It isa branch of the 
Southern California, tive miles long, beginning at a point 
on its Redondo line, and extending northwest to Santa 
Monica, a seaside resort. 


Sinsliw & Eastern.—The subsidy of $100,000 asked 
for by the company to construct a road from Eugens 
to Florence, Ore., has been nearly all subscribed, itis re 
yorted. Work will begin as soon as the total amount 
bas been raised. 


Southern Pacific.—The Collis branch has been com 
pleted from Fresno to Collis, Cal., 14 miles. After July 1 
through trains on the main line will pass over the Collis 
branch via the Westside road and ‘Tracy. 


Spokane Terminal.—The committee of Spokane citi 
zens, which has this project in charge, is arranging for 
another meeting with the representatives of the 
railroads to discuss the plans, he meeting on May 25 
was adjourned because no representative of the Great 
Northern was present. The object of the Terminal com 
mittee is to construct a system of tracks to the milling 
and manufacturing centre of the city, which should ac 
commodate not only the present but also prospective 
industries. These tracks are to be a part of a transfer 
system connecting with all the lines entering the city. 
The prone ion made by the Terminal committee is that 
it will procure all the right of way necessary for this 
system if the railroads will combine and build and oper 
ate it jointly, without making a switching charge to or 
from any mill or factory. E. J. Roberts, of Spokane, 
Wash., is Chief Engineer for the committee. 


Victoria & Aberdeen.—-The committee appointed to 
secure the right of way into Aberdeen, Wash., for the 
road on the north side of the Chehalis River has secured 
the land for a good part of the distance on the east side 
of the Wiskah River. 


West Virginia & Pittsburgh.—An indefinite report is 
printed that the company has the financial arrangements 
for completing the line to Covington, Va., well under 
way and will probably have the matter completed ina 
few months. The line is to begin at the Gauley River 
and connect near Covington with a branch of the Chesa- 
peake & Ohio now being built, but no effort wil! be made 
to complete the line this year. 


Yankton, Norfolk & Southwestern.—M. W. Sar 
ton, of Allegan, Mich., the contractor who is reported 
so have undertaken to build this road, went over the 
line last week, with Norman W. Gifford, one of the 
projectors, from Yankton, S.1)., to Norfolk, Neb. What 
the outcome of the trip will be is not yet known. 


York ~~ - & Dillsburg.—This company was in 
corporated in Pennsylvania, June 21, to build a line from 
the Borough of York Springs, in Adams County, to Dills 
burg, nine miles. The capital stock is $100,000, Thomas 
G. Neely, York Springs, Pa., President. 
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GENERAL RAILROAD NEWS. 


Baltimore & Ohio —The tinancial statement for May 
shows: Gross earnings, $2,018,780, an increase of $53,421 
compared with the same month of 1891; operating ex- 
penses, $1,498,871, an increase of $95,341, and net earn- 
ings, $519,900, a decrease of $41,920. For the eight 
months ending May 31, 1892, the gross earnings were 
$16,742,506, an increase of $1,125,897 compared witb the 
corresponding period of the previous fiscal year ; operat- 
ing expenses, $12,347,095, an increase of $1,261,747, and 
net earnings $4,395,411, a decrease of $135,850. 


Brantford, Waterloo & Lake Erie.—A specia! meet- 
ing will be held at Brantford, Ont., July 22. for the pur- 
pose of considering an amalgamation of the company 
with the proposed Toronto, Hamilton & Buffalo road. 


Camden & Alexandria.—The formal notice of the 
sale of this road to the St. Louis, Iron Mountain & 
Southern, which was ratified by that company’s stock- 
holders on May 27, was filed at Little Rock on June 16. 
The road was builtin 1891 from Camden to Eldorado, 
Ark., 32 miles. 

Central New England & Western.—The bondhold- 
ers’ committee has succeeded in getting ore bond- 
holder to consent to the reorganization plan. The prop- 
erty will be turned over to the Philadelphia & Reading 
without further delay- 


Chicago Great Western.—At the special meeting at 
Chicago, June 21, of the stockholders of this company, 
the lessee of the Chicago, St. Paul & Kansas City road, 
the proposition to increase the capital stock from $90, 
000,000 to $100,000,000 was carried. Chairman Stickney’s 
report was approved, The proceeds from the sale of the 
additional stock will be used in improving the road and 
in buying new equipment. 


Chicago & Southeastern (Ind.)*—D. A. Rice has been 
appointed Receiver in the suit brought in the Boone 
County Circuit Court recently by local creditors. The 
suit was removed to Marion County, and the Receiver 
was appointed by Judge Brown, of Indianapolis. This 
road was formerly called the Midland (Ind.). 


Chelsea Beach.—The directors voted last week to con- 
solidate with the Boston & Maine, under the provisions 
of the act of 1891.. The authorized capital stock of the 
company is $91,000, of which $48,300 is issued and in the 
Boston & Maine treasury and the balance is to be issued 
to the Boston & Maine in payment for work done. The 
roa lis about three miles long. 


Cincinnati, Jackson & Mackinaw. —The special 
meeting of the stockholders of the Cincinnati, Hamilton 
& Dayton to ratify the lease of this road wilt be held at 
Cincinnati on July 18. A mortgage in favor of the 
Central Trust Co., of New York, was filed at Cincinnati 
last week. Thisis to secure new four per cent. bonds 
amounting to $4,800,000 which have been guaranteed by 
the Cincinnati, Hamilton & Dayton. 


Cincinnati, Lebanon & Northern.—So many state- 
ments have been published of a probable lease or change 
of management of this company that a correct state 
ment will probably be welcomed. The report that the 
Cincinnati, Jackson & Mackinaw had arranged fora 
lease of the line probably arose from the fact that the 
officers of that company have been for years periodica!ly 
examining the property and talking of a lease. The re- 
port of a lease to the Dayton, Lebanon & Cincinnati has 
this much truth in it; that company has been granted 
the use of the six miles of road between Lebanon and 
Dodds, so that its trains can run into Lebanon, where 
it expects to connect with the Lebanon and Northern. 
The Dayton, Lebanon & Cincinnati proposes to build a 
standard guage line between Dayton & Lebanon, but at 
present the line does not run to Dayton. Until the 
company builds into that city the officers state that it is 
their intention to run trains into Lebanon from the 
Centreville stone quarries, lccated about half way be- 
tween Lebanon aud Dayton. 

Kanona & Prattsburg.—A. E. Godeflroy has been ap 
pointed Receiver by Hon. William Rumsey on petition of 
the Farmers’ Loan & Trust Co., of New York, trustee 
for the bondholders, 


Louisville, New Orleans & Texas.—The purchase of 
this property by the Illinois Central was ratified at a 
special meeting of the stockholders of the latter com- 
pany at Chicago, June 18. Mr. Fish explains that the 
fixed charges will be $1,050,000, or a little over 28 per 
cent. of last year’s earnings. He said that the purchase 
would avoid destructive parallelism, as the company 
threatened to build into the territory of the Illinois Cen- 
tral. Some traffic will now be diverted to the Llinois 
Central from the Chicago & Eastern Illinois and the 
Cleveland, Cincinnati, Chicago & St. East Louis, which 
have been the company’s Northern connections. 


Philadelphia & Reading.—The companyhas just 
completed the purchase of a Jarge tract on the Delaware 
River front, giving it possession of nine additional piers 
on the South Wharves and anumber of large ware- 
houses in the rear. The company will pay for the prop- 
erty by an issue of nearly $2,000,000 of five per cent. pur 
chase money mortgage bonds. The company has rented 
the greater portion of the property for some time past. 


Richmond & Danville.—By order of Judge Bond, of 
the United States Circuit Court for the Eastern District 
of Virginia, the company was placed in the hands of re- 
ceivers on June 17. The order of Judge Bond was made 
upon the application of William P. Clyde, J. C. Maben 
and William H. Goadby. The receivers appointed are I’. 
W. Huidekoper and Reuben Foster. The order will be 
reviewed ata hearing at Richmond on Aug. 17. The suit 
for the appointment of the receivers is a friendly one, 
and the order will not interfere with any plan for reor- 
ganization which msy be formed, and will protect the 
interests of the company in various ways. Ina statement 
issued explaining the reasons for taking this action it 
was said that the company was in an embarrassed finan- 
cial condition, threatened with disintegration, and that 
this condition was aggravated by the orders of the United 
States District Court at Macon, which had placed the 
Central of Georgia into the control of receivers not in 
harmony with the Richmond & Danville, and it seemed 
likely that the same court would appoint a receiver for 
the Richmond & Danville. The orders of that court in 
regard to the stock of the New England Steamship Co. 
are also reviewed. 


Richmond & West Point Terminal Railway & 
Warehouse Co.—Judge Addison Brown, of the United 
States Circuit Court, has appointed W. G. Oakman Re- 
ceiver of the company. This appointment was made on 
the application of Messrs. W. P. Clyde, J. C. Maben, W. 
H. Goadby, H. C. Fahnestock, J. A. Rutherfurd, Walter 
Rutherfurd, Gouverneur Morris, F. W. Huidekoper and 
Reuben Foster, the last two being Receivers of the Rich- 


THE RAILROAD GAZETTE. 


mond & Danville. The complaint sets forth the well 
known insolvency of the company, and, as additional 
cause for the intervention of the court, recites the con 
fessions of judgment recorded in favor of several credit 
ors who were subscribers to the “emergency loan” of 
$600,000 which is past due. There isno money with which 
to pay the interest due on the bonds on Aug. 1 and Sept. 
1, and they will be defaulted; and the property is likewise 
liable upon more than $5,000,000 floating debt, some of 
which is past due, and most of which will be presently 
defaulted. 


San Antonio & Aransas Pass.—The United States 
District Court at Galveston, Tex., issued an order on 
June 16, practically terminating the receivership, and 
transferring the control of the road to the bondholders, 
who have agreed to pay immediately all claims against 
the road that have been adjudicated. The receivers have 
until Oct. 1 to make their final reports. 


Union Pacitic.—The following statement shows the 
earnings for April and the yearto April 30, for the entire 
system, and fcr various of the sub-divisions : 

UNION PACIFIC, DENVER & GULF. 

April, 1892 1891. Inc. or des 
Gross earnings $417,442 $388,077 D. $29,365 
Oper. expenses 359,075 325,025 LD. 34,050 





Net earnings $°8.267 $63,052 I $1,655 
Mi'eage 1,453 1,45? D. l 

Since Jan. 1. 
Gross earnings 
Oper . expenses 


$1,688,226 
1,426,270 


$1, 527,508 D. $150,723 
1,302,095 D. 124,174 


Net earnings $261,956 $235,407 D. $26,549 
OREGON SHORT LINE & UTAH NORTHERN 
April 
Gross earning $553,237 $629,105 T). $75.86) 
Oper. expenses 37+ 856 393,618 D. 22,76 
Surplus $182,381 $235,456 D. $53,105 
Mileage 1,42 1,421 I ; 


Since Jan. 1 
Gross earnings 
Oper. expenses 


$2,041.133 $2 
1,367,163 l, 


423.019 D. $331,885 
475,043 D, 


107.884 


Net earnings $973,¢70 $947.975 $274,005 
UNIE PACIFIC SYSTEM PROPER. 
ipril 
Gross earnings $ *,083,835 $3,233,867 D. $151,982 
Oper. expenses 2,202,811 2,324 933 D. 122,122 
Net earnings $881,074 $913,954 DD, $32,860 
Mileage ; 7,671 7,668 I, ; 
Since Jan, 1. 
Gross earninzs $12,060,369 $12,123,735 D. $63,356 
Oper. expenses 8,483,707 8,513,900 D. 30,193 
Net earnings $3,576,662 $3,609,835 D. $33,173 
GRAND TOTAL UNION PACIFIC SYSTEM, 
ipril 
Gross earnings $3. 218,241 $3,325.810 1). $107,569 
Oper. expenses 2,302,036 2.400.291 D. ORR 
Net earnings $916,205 $924,919 D S8,714 
Mileage 8,147 8,144 I | 
Since Jan. 1 
Gross earnings $12,656,945 $12,498,196 I. $163,749 
Oper. expense 8,879,280 8,865,445 l, 13,834 
Net earnings $3,777,665 3,627,750 I. $149,914 
Valley ‘Ohio).—The semi-annual interest on the seven 


per cent. first mortgage bonds due June 14 has not been 
paid. The amount of the issue is $1,600,000, and the first 
mortgage is a lien on the road from Cleveland to Can 
ton, O., 59 miles. The road was purchased Jan. 9, 1890, 
by the Baltimore & Ohio, but that company has not 
guaranteed the bonds. At a recent meeting of the 
Board of Directors of the company a committee, consist 
ing of Gen. Lewis Fitzgerald, Frederick P. Olcott, James 
Sloan, Jr., George de B. Keim, and Edward R. Bacon, 
was appointed to prepare a plan for the reorganization 
of the company. The bonds will be refunded at a lower 
rate of interest and new securities issued. 


TRAFFIC. 


Chicago Traffic Matters. 
CHICAGO, June 22, 1892. 

The Western Passenger Association hes elected B. D. 
Caldwell, Assistant General Passenger Agent of the 
Missouri Pacific, as Chairman. and he has accepted and 
enters upon the discharge of the duties of the position 
to-day. He is well spoken of, and although a compara 
tively young man his friends predict that he will make 
a good chairman. He began railroading in the auditor's 
office of the Vandalia, from which road he resigned 
take the position of Chief Clerk in the passenger depart 
ment of the Missouri Pacific, and in 1888 was promoted 
to assistant general passenger agent. The roads in the 
association were egreed vpon either W. F, White, Pas 
senger Traffic Manager of the Atchison, or M. C. Mark 
ham, Assistant Traffic Manager of the [llinois Central, 
but Mr. White did not want the place and President 
Fish was unwilling to let Mr. Markham go, so it was 
not offered to him. By vote of the Advisory Board the 
new chairman isalsoa member of the Board of Com 
missioners of the Western Traffic Association. 

Considerable friction has been caused among the west 
ern lines by the action of the Rock Island in reducing 
the rates on bullion eastward and on all freight west- 
bound from the Missouri river to Colorado points. Some 
of the Rock Island's competitors are likely to keep a 
sharp lookout for a chance to get even. 

The Wisconsin Central has given notice that it pro 
poses to meet the cuts of the “‘ Soo” line from Minne 
apolis to New York, and the other St. Paul-Chicago 
lines have been granted the same relief. The *‘ Soo’ 
alleges as a reason for making the cut that the St. Paul 
market was flooded with return portions of convention 
tickets. 

The action of the Lake Shore in reducing eastbound 
rates on hogs and provisions 5 cents per 100 lbs., or toa 
basis of 25 cents on hogs and 30 cents on provisions, 
Chicago to New York, is severely criticised by many of 
the other lines, who are of the opinion that the reduc 
tion was unwarranted on the pretext made by the Lake 
Shore, which was that some of its competitors were cut- 
ting. But whatever may be the reason, the Lake Shore 
secured only 8.9 per cent. of the provisions shipped for 
the six weeks ending June 9 and only 6.3 per cent. for 
the week ending June 16, and its proportion of the live 
hog traffic shows about the same ratio. It is too early 
to determine whether or not the reduction will bring the 
business to the Lake Shore road, 

It is stated that the Big Four is not paying any com- 
missions on passenger business and is trying to get its 
competitors to again take the same position. 

The action of the stockholders of the Illinois Central 
in ratifying the proposed purchase of the Louisville, New 
Orleans & Texas is looked upon as wise. The acquisi- 
tion of this traffic by the Illinois Central will well repay 
| the investment. 
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The Commissioners of the Western Traffic Association 
have disallowed an appeal of the St. Louis, Keokuk & 
Northwestern in regard to meeting boat competition on 
the Mississippi River, on the ground that the matter was 
not properly before them for action under the agree- 
ment. The appeal came from the Western Freight As- 
sociation, where some of the lines desired to meet this 
competition, as had been done in past years, but one of 
the all-rail lines objected. 

The negotiations which have been pending between 
Chairman Midgley of the Western Freight Association 
and the Canadian Pacific, in regard to the question of 
differentials from interior New York points to the 
Northwest via the “Soo” as compared with the lines 
via Chicago, have been brought to an end by the demand 
of the Canadian Pacific for a differential of nine cents 
on first class, grad@d to three cents on sixth class. 
Upon receipt of this demand Chairman Midgley wrote a 
spicy letter to the Canadian Pacific people expressing 
regret that, after having led the western lines to expect 
that consideration would be given to the proposition to 
withdraw all rates on a differential basis from that ter 
ritory, they should submit a proposition so extreme as 
to bardly warrant serious consideration and advising 
them that the western lines are not at the mercy of the 
Canadian Pacific and do not recognize its right to say 
on what comparative basis they shall solicit business 
wholly within the United States. 

The next meeting of the Advisory Board of the West- 
ern Traffic Association has been called for July 12 at 
the Windsor Hotel, New York. 

As a result of the demands of the Rock Island and the 
Wabash the Commissioners of the Western Traffic Asso- 
cioation have ordered the Burlington, the Missouri 
Pacific and the Atchison to make large diversions of the 
freight to the complaining roads. There is considerable 
speculation as to whether these orders will be obeyed. 
There are some indications that they wil) not be. 


Traffic Notes. 

The rate cutting at Pittsburgh noted last week was 
carried a step further on June 16, the Pittsburgh & Lake 
Erie selling round tickets to Chicago for the Democratic 
Convention at $6.50, Theticket brokers took advantage 
of the situation, and sold one-way tickets for $4.50. 

The Philadelphia & Reading has lately brought 
oranges into Philadelphia which came through from 
Riverside, Cal., in 10 days. The Reading and the Lake 
Shore, on 202 cars of structural iron for the World's Fair 
buildings, made an average of four and one-half days 
from Pottstown, Va., to Chicago. 

The “Soo” line has continued to make reductions in 
round trip rates from St. Paul to the Kast, the following 
being the figures on Monday, the 20th, tickets good to 
return until Nov. 1: Montreal, $25; Boston, $25; New 
York, $26. The single trip rates are also low, viz.: Mon- 
treal, $20; Boston, $24.50; New York, $20. On May 16 
the rates were: excursion Montreal, $45; single trip, $25; 
Boston, excursion, $48; single trip, $25; New York ex 
‘ursion, $47.50; single trip, $26. The schools in the 
North west have just closed for the summer vacation, and 
the teachers have the advantage of these cheap rates. 

The tonnage and revenue of traffic carried by the 
Southwestern Missouri river lines from Jan, 1 to June 1 
was distributed as follows 





Per cent .— 
Line. ronnage Revenue. 

Atchison 20.4 20 
Alton ' 11.9 12.7 
Burlington . 20.5 19.5 
St. Paul 1 6.9 
Rock Island 8.2 9.0 
Chicago, St. Paul & Kansas City. 1.0 6 
Wabash.. , 7.3 7.3 
Missouri Pacific j 17.9 
Total 100.0 100.0 


The discrimination in tolls on the Welland and other 
canals used by boats running from Chicago to Ogdens 
burg, which has been complained of by these boats for 
some time was made the subject of a special communi 
cation to the Senate by President Harrison last week. 
Negotiations between the United States and the Cana 
dian governments looking to a settlement of the griev 
ance have been pending for several months, but the 
President regards the chances of settlement as so small 
that he bas concluded to turn the whole question over to 
Congress. The discrimination is claimed to bea viola- 
tion of the Treaty of Washington, but it seems to be in 
conformity to the letter of that treaty (which provides 
that citizens of the two countries shall be treated alike) 
while working a marked discrimination between them 
asa practical fact. The rate of toll is 20 cents a ton, 
with a rebate of 18 cents on freight sent for export to 
Montreal: but as most American vessels do not go to 
Montreal, and most Canadian vessels do go there, the 
discrimination against Ogdensburg and Oswego, as 
ports, in effect, discriminates in favor of Canadian as 
against American carriers. 

The Interstate Commerce Commission, 

The Commission, in an opinion by Commissioner 
Knapp, has decided the case of the Eau Claire Board of 
Trade against the Chicago, Milwaukee & St. Paul and 
others in favor of the complainants. The points decided 
are, briefly, as follows: 

Where all the distances brought into comparison are 
considerable, and the differences between them relatively 
small, there should be substantial similarity in the 
respective rates unless other modifying circumstances 
justify disparity. That rates should be fixed in inverse 
proportion to the natural advantages of competing 
towns, with the view of equalizing ‘“‘commercial condi- 
tions,” is a proposition unsupported by law, and quite at 
variance with every consideration of justice. 

On complaint of a relatively unreasonable rate on 
lumber from Eau Claire to various points on the Mis- 
souri River, as compared with rates to the same points 
from La Crosse, Winona and various other lumber ship- 
ping points, it is held that the question must mainly be 
determined. by comparing the rate in question with the 
rates from neighboring towns, similar in size, situation 
and volume of competing traftic, and approximately the 
same distance from common markets; that the rate 
complained of subjects Eau Claire to undue prejudice 
and disadvantage and is unlawful, and that such rate 
should not exceed the rate from La Crosse and Winona 
by more than 2 cents per 100 lbs., when, as at the time 
complaint was filed, the rate from those points is not 
over 11 cents per 100 lbs. nor more than 244 cents per 100 
lbs, above the present rate of 16 cents. 

Eastbound Freight Shipments. 

Eastbound shipments of freight from Chicago by all 
the roads last week amounted to 56,122 tons, against 
53,736 tons during the preceding week, an increase of 
2,386 tons, and against 44,100 tons for the corresponding 


| week last year, an increase of 11,982 tons. 
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GEO. WESTINGHOUSE, JR., T, W. WELSH, JOHN CALDWELL, WwW. W. CARD, H, H, WESTINGHOUSE, 
President, Supt. Treasurer, Secretary, General Manager, 


TH WESTINGHOUSE AIR BRAKE COMPANY 


Let Bt Js, FPA, U.S. A. 


MANUFACTURERS OF THE 


WESTINGHOUSE AUTOMATIC BRAKE 





The WESTINGHOUSE AUTOMATIC BRAKE is now in use on 24,000 engines and 325,000 cars. This 
includes (with plain brakes) 252,000 freight cars, which is about 23 PER CENT. of the Entire Freight Car 
Equipment of this country, and about 80 per cent. of these are engaged in interstate traffic, affording the 
opportunity of controlling the speed of trains by their use on-railways over which they may pass. Orders 
have been received for 173,000 of the Improved Quick-Action Brakes since December, 1887. 





The best results are obtained in freight train braking from having all the cars in a train fitted with power 
brakes, but several years’ experience has proven conclusively that brakes can be successfully and profitably used on 
freight trains where but a portion of the cars are so equipped. Below is a graphical illustration of the progress made 
in the applicstion of the Automatic Brake to freight cars since its inception - 





Year. No. per year. Grand iota... 
1881 105 =! 105 
1882 1,085 §& 1,190 
1883 4,966 7 6,156 
1S84 61 —az 21,207 
1885 1) __ a 31,617 
1886 RRR: 40,563 
1887 — EAN PEE EA LEBEE 49,844 
1888 NRE 77,540 
1889 TTT A eR CRE 103,605 
1890 50,502 154,107 
is9l 39,061 193,168 





193,168 freight cars fitted with the Westinghouse Automatic Brake, which is nearly 20 per cent. of the 
Entire Freiglt Car Equipment of this country. 


E L. ADREON, Manager, JOHN B, GRAY, Agent. C. C. HIGHAM, General Supt. 


THE 


AMERICAN BRAKE company. 


sew vou ormice, THR WESTINGHOUSE AIR BRAKE CO, Lessee, © ctcaco ormice, 


160 Broadway, JOHN B. GRAY, Agent. MANUFACTURERS OF GRAND PACIFIC HOTEL. 


LOCOMOTIVE BRAKES. 


General Offices and Shops, Second and Tyler Sts., ST. LOUIS, MO., U.S. A. 














Standard Outside Equalized Pressure Brake, for two or more pairs of Drivers furnished to operate with either STEAM AIR or VACUUM, 
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HE “STANDARD” NUT LOCK 


rhis nut lock is presented on its merits as the best and cheapest device for securing 
trac k joints. 

it is a torsional loop made of good quality of tempered spri g steel, having horizon - 
tally inclined foot pieces, which are curved inward, thereby gré atly increasing the spring 
resistance and acting simultaneously: rests upon the base of angle bar, or underlying 
rail base in case of fish plate, preventing the loop portion from rotating and hammering 
down thread of bolt. 

The nut lock for % bolt made of 44 in. square steel, st Lande ard pattern, yields a tension 
of 4,300 lbs. on the bolt, which is sufficient to reduce the ear of the bearing su “te sces of 
the angle bars on the rails, imparting, as it does, a uniform bearing the entire length of 
the bar. 

The “Standard’ Nut Lock has sufficient elasticity to maintain a tight joint,which 
annot be truthfully said of many light-weicht single coil washers. 

The *‘ Standard’ Nut Lock is,in its superficial form, similar to an annular coil 
twisted out of plain, é. ¢., the curved shoulders or ends of the loop proper are spread in 
the usual manner of spring coils, at which bearing points the locking frict ion is equal to 
that of the best single coil washer, and added to this it is terminated in inwardly curved 
extensions, which must apparently furnish additional short leverage spring force of a 
Lorsional character. 

Distinctive Merits of the “Stanaara’ Nut Lock, Condensed: 

Fixedness of position—cannot rotate and hammer down threads of bolt. 

Cannot get one end ‘nto elongated slot of angle-bar 
Manufactured under D. O. Ward’s Patents by the Unlike any perma ntly placed, double washer, the Standard is interchangeable 
regardless of distance bet ween bolta. 


Cannot be put on wrong side out, as the outward projection of the foot pieces would 
K prevent the nut being turned up. 
5 Has more spring power directly under the nut than any two ordinary coil nut Jocks. 


Being fixed in position, it offers double the locking friction of nut locks, which when 


NOS. 236-248 BANK ST., NEWARK, N. J. in their dead “set’’ condition turn back with nut by the vibrative effect of passing train. 


The “ Standard’’ Nut Lock embodies the old principle of spring power improved by 


- “ ‘ overcoming the objection to the double washer or nut lock, and covering the weak 
SAMPLES FREE. points of the single coil washer. 


THE STANDARD COMBINATION TIE PLATE AND BRACE 


POSSESSES THE FOLLOWING MERITS: 


1. It prevents absolutely the canting of the rail into the tie, thereby greatly increasing the life of the tic 

2. It prevents the rails from spreading or canting over and wearjng one side only. 

3. The combination of the brace and plate obviates the necessity of spiking the rail and brace separately, thereby saving two spikes and securing the service of 
the inside spike for holding the rail; it also prevents the rail from working up and down, and laterally, thus making it impossible to wear the neck of the spike. 

1. The plate and brace being made of malleable iron, is practically indestructible 

The tie plate and brace is especially useful for curves and guard rails, and also on bridges, whether the rail is laid on ties or on stringer A tie plate without a 
brace will not save the head of the spike. A brace without a tie plate will not save the tie, and in a short time the rail will wear into the tie 








P. O. Box 288, PHILADELPHIA, PA. WILLIAM H. PHILLIPS. 


Simple. | THE NATIONAL LOCK WASHER |... 


THE ONLY POSITIVE NUT LOCK IN COMBINATION WITH ELASTICITY. 














\ trial is re- 


Aoplied. | Sixty Millions in Use in For Use on All Kinds and quested. 


Very Railroad Track 





Classes of Work. 





Samples free of 
Effective. THE NATIONAL LOCK WASHER CO, Newark, N. J. <ommat 


THE FROST DRY CARBURETOR SYSTEM OF CAR LIGHTING. 


The Greatest Light of the Age. Extensively Used by the Pennsylvania Railroad and the Pullman Palace Car Company. 
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GENERAL ARRANGEMENT OF PARTS OF LIGHTING SYSTEM ON CAR 
It cannot fail to attract the attention of practical railroad managers on account of its absolute safety, durability, simplicity, efficiency and its great economy. Each 
lamp gives 100 candle-power illumination. One hundred hours’ continuous service fro. one charging of the carburetor. 


THE RAILROAD LIGHTING & MFG. COMPANY. Office, 700 and 701 Girard Building, Philadelphia, Pa., U.S. A. 


NS S'STORED HEAT IN EARTHENWARE TUBES. | THE PANCOAST PATENT 

Mn Newer rare PASSENGER CAR VENTILATORS, 

United States Ra senais | Strong Exhausts from the Impinge of the Outside Air, 
and ABSOLUTELY ANTI-INGRESS. 

















Canadian Railroads : 


Chicago, St. Paul, Min- | 
neapolis & Omaha. 


ve eee”. __|NEW, NEAT, NOISELESS, SIMPLE and SCIENTIFIC. 


Richmond, Fredericks- 
burg & Potomac. 





tntercolonial. 


Grand Trunk. 





Guaranteed to EXHAUST MORE THAN ANY OTHER Auto- 











This system of heating is now in successful operation on the GRAND TRUNK and IN matic Car Ventilators, and to Be P ER F E( ly L 4 STORM 
TERCULONLAL ROADS OF CANADA, NORFOLK & WESTERN, CHICAGO, ST. PAUL, 
MINNEAPOLIS & OMAHA. PICHMOND. eto KSBURG & POTOMAC, and ROAN AND DIRT-PROOF. 


“s L SALE M ROADS, of the UNITED ST 

NE HEATING in the Coldest Climate keeps a train thoroughly comfortable for two 
A and a pressure of stean afterward, of tive minutes in each hour, is sufficient to main 
tain a uniform temperature of 70 degrees. No overheating and no cold cars. In case of acci- 
dent there is absolutely NO DANGER OF FIRE, or injury from SCALDING, by escape of 


steam. 
Send for our new circular, showing winver tests and references. For full particulars of C A FE Vv 2 N I | L A | O R C oO 
cost of equipping trains address ba 5 


MORTON SAFETY HEATING CO., 
N. W- Offlee: Aldrich Court, 45 Broadway, | Baltimore Office : 106 B, Saratoga Street, 8. W. Cor, Twelfth & Chestnut Sts., Philadelvhia, Pa, 
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ROB’'T ANDREWS, Vice-Presivenr. R. M. DIXON, Enaineer C. '. GATELY, Secretary W. R. THOMAS, Treasunen 


THE - LIGHTING - SYSTEM. 


“THE CELEBRATED PINTSCH COMPRESSED OIL GAS METHOD 
va IN USE ON OVER 40,000 CARS IN EVROPE AND AMERICA 
THE BEST, MOST ECONOMICAL AND ONLY SAFE LIGHT FOR RAILROAD PURPOSES 


IN BRILLIANCY AND CLEANLINESS UNSURPASSED 
THIS SYSTEM HAS BEEN ADOPTED By THE VU. S. LIGHT-H6USE BOARD FOR LIGHTING BUOYS 


THI {EATING - SYSTEMS. 


ov nor waren ercursrion ano oneer sew wrx = GAM Heating and Lighting Co., 


ATING DEVICES. 
RELIABL ANT JNIFORM wear. 


Y Gail ialoennite chon sk momar 160 BROADWAY, NEW YORK. 


ABSOLUTELY STEAM TIGHT. 





WM. MARTIN, President, FRANK E, SHAW, Vice-President and Treasurer, W. E. CANDEE, Secretary, 


Le MARTIN ANTI-FIRE CAR HEATER 


NOW IN USE ON MORE THAN 3,500 CARS AND ENGINES. 


a ADOPTED ON 


Boston & Albany Railroad, Kings County Elevated, | Fall Brook Coal Co., Buffalo, Rochester & Pittsburgh, 

New York Central & Hudson River Dunkirk, Allegheny V alie y & Pittsburgh. | Beech Greek Railroad, Providence & Worcester, 

[ aks Shore & Michigan Southern, New York, Susquehanna & Western, Detroit, Lansing & Northern, Long Island Railroad, 

Michigan Central | Cleveland & Canton, | North. Cent. Div. of Pennsylvania System,| E)mira, Cortland & Northern R. R, Co, 
Cleve., Col., Cin, & Ind. “ Bee Line | West Shore, Union Pacific, Lehigh Valley, 


AND IN USE ON MANY OTHER RAILROADS. 
MANUFACTURERS OF 


Martin’s Combination Car Heater, DeKalb Ventilating Car Window, Automatic Car Light Extinguisner 
Automatic Steam Trap, oye, Pressure and other Valves Especially 
Adapted to Steam Car Heating. 


WHOLESALE DEALERS IN BRASS AND IRON STEAM FITTINGS, STEEL AND WROUGHT IRON PIPE. 


MARTIN ANTI-FIRE CAR HEATER CO., DUNKIRK. N. Y. 


’ 








ALBANY,N.Y. CEILCAGO)} 
936 BROADWAY. C O N S O | | D A I FE -D 200 PHENIX BLDG, 








t Canada, 
oe pepe 4 McElroy, Sewall, Westinghouse and other Patents. “Guonens, bis 
KET CATALOGUES UPON APPLICATION. COMMINGLER, 
STEAM COUPLERS Special Appliances and Extra Strong Fittings of Every Kind, DRUM 
AND 
FIRE PROOF AUTOMATIC CONTROL OF HEAT. ——— 








wares” ~CAR-HEATING CO. Sistem” 














WE HAVE JUST ISSUED FOUR NEW CATALOGUES: 


26. Metallic Thermometers for Mechanical Uses. 
uo 27. Metallic Thermometers for General Use. 
No. 28. Thermostats and Thermometers with Electrical Attachments. 
No. 29. The Telemeter System. 





THEY CONTAIN VALUABLE INFORMATION WHICH WILL INTEREST YOU, AND WILL BE SENT ON APPLICATION TO THE 


STANDARD THERMOMETER CO., PEaABopy, mass. 


Boston Office: Room 422, John Hancock Building. 


GOLD CAR HEATING COMPANY 


NEW YORK ADDEESS;: N. E. Corner Frankfort and Cliff Sts. CHICAGO OFFICE: 652 The Rookery, HK. H. GOLD, Representative. 
UPWARD OF 4,000 CARS AND LOCOMOTIVES EQUIPPED WITH OUR BSYSTEMS OF CAR HEATING. 


STEAM CcouUPriuiINGsS. 
Gold's INTERCHANGEABLE, with Gravity Relief Tran. 





‘ UNIVERSAL, ¥ to couple with SEWEL, 
“ WESTINGHOUSE TYPE, “ " . GIBBS, 
ar We wr the Sole Right« under Usited States Patent« to put Traps on Steam Couplings. Send fer Catalogue, et 
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THE 


ARE PREPARED TO BUILD 


ALLISON MFC. CO., (eum Se 294 Wooden 


Steel Car and 


MANUFACTURERS OF 


FREIGHT CARS AND ees Freight Cars. 
LOCOMOTIVE BOILER TUBES | eir repair plant is equipped wi 


WROUGHT IRON PIPE OF SUPERIOR QUALITY 


PHILADELPHIA, PA. | REPAIRING FREIGHT CARS 


For Railway and Private Companies. 





modern appliances for 


















- , Special facilities for making all kinds of Car and Railway Forgings. 
BLOOMSBUR WZ. CARSFOREXPORT ie concrren | Seeman hes ame 
CONTRACTORS ROTARY =~ a ‘eg yas pcenptonpledlin pag 
oi » T. W. Harvey, Pres. J. D. Mcluwatn, 
E. E. KAUFMAN, Sec. and Treas. Gen'] Superintendent. 
OFFICE: WORKS: HARVEY, ILL., 


825 The Rookery, Chicago. At Crossivg Ill. Cent. and C. & G. T. 


DELAWARE CAR WORKS. 


JACKSON & SHARP COMPANY. 
Manufacturers of Passenger, Sleeping, (ity, Baggage and Freignt Oars 
WILMINGTON, DEL. 


oy LOCKARD. 
< RW.OSWALD. Bloomsburtaumia Gf. Cable address “Jackson.” § tal attention given to Sectional Work jfor . 


—= & PACE REFRIGERATOR CAR CO. | 


CRITT. A. COX, President. 














B.D. LEACH, Seoy. and Treas. 


BUILDER OF THE 


SOUTHERN & PACIFIC 


STANDARD REFRIGERATOR CAR. 


GENERAL OFFICES: 
SUITE 1307, 


CHAMBER OF COMMERCE: 





— —RIORDAN PATENTS.—— CHICAGO. 
The best Car now in use for Shi pers of Dressed 
" Heats Fruita, Deity Products and Brewers. CURRESPONDENCE SOLICITED. 





J. G. BRILL co 


PHILADELPHIA. ee 





BUILDERS OF 


Nf acre lig 
Railway and Tramway Cars -SSiiecas 


THE ENSIGN MANUFACTURING COMPANY, CANDA MANUFACTURING COMPANY, 
Manufacturers of QS ZR PRS Ses o Lvery Kind ot Manufacturessof OHILLED CAR WHEELS 





















HUNTINGTON, WEST VIRGINIA. 


FREIGHT SERVICE. OF THE HICHEST QUALITY ONLY. 3 

Chilled Car Wheels of the Highest Grade only. Asles, Iron CAR SHOPS IN COURSE OF ERECTION. ‘ 

and Brass Castings. Capacity: 20 Cars and | j 
400 Car Wheels Daily. | i 
aetna OFFICES, No. |i PINE STREET, NEW YORK CITY. =| 

We respectfully solicit your inquiries and specifications. ; 

F. E CANDA, President. Cc. J. CANDA, Vice-President. J. W. SAVIN, Gen. Agent | WORKS AT CARTERET, N. J. a 
66 SEE Se., MAW TOBE. CHARLES d; CANDA President. | FERDINAND E. CANDA, = uf 

E. ENSIGN, Secretary and Treasurer. | Crt ag | JOHN W SAVIN ee 3 

FREDERICK HU DSUN, Secretary. | ELY ENSIGN, y a 











YOUNGSTOWN CAR MFG. GO| South Baltimore Car Works 


BALTIMORE, MD.., 
Youngstown, 


Ohio. BUILDERS OF RAILROAD FREIGHT CARS 
ERIE CAR WORKS, Limited. 
RAILROAD FREIGHT CARS Freight Cars of All Kinds. 


ANDREW MILLIKEN, Gen. Man. Capacity, 20 CARS PER DAY. ERIE, PA. 


BD Get En, Vice President & Gen. Man. Sst’. CHARLES CAR coaxco™ AAUP H AYMOND woot eo 
MANUFACTURERS OF CAR WHEELS, STREET AND MOTOR CARS. 


PASSENGER COACHES, BAGGAGE & MAIL CARS, 


Box Cars, Refrigerator, 
Stock Cars, Excursion and 





SE satin TR ye a 














leat 
















Mining Cars. 3 ee 
Castings and 


GENER ee Raine & apaian 











Logging Cars, 
' Warehouse Trucks, 


ST. CHARLES. MO. 


WASON MANUFACTURING CO., SPRINGFIELD, MASS 


Established 1845.) Manufacturers of all descriptions of Railwa) Cars, Car and Locomotive Wheels, Frogs, Switches and Railway Castings. Empioy none but Experienced Workmen, and 
have on hand a Large and Complete Stock of Seasoned Lumber, sufficient for sev eral years’ consumption. Special facilities for furnishing Sectional Work for Exportaticn. 


DAILY CAPACITY, ONE PASSENGER AND SIX FREIGHT CARS. SHIPMENTS MADE FROM HREW YORK OR BOSTON, 
@ O. Eipk tres. NEW WORKS BUILT (872. P. O. ADDRESS, BRIGHTWOOD, MASS. 
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Licensees of the CONSOLIDATED BRAKE SHOE CO., 


FOR OHIO AND WESTERN STATES: 
FOR OHIO AND EASTERN STATES: 
FOR OHIO AND EASTERN STATES: 
FOR SOUTHERN STATES: 


THE CONGDON BRAKE SHOE CO., Monadnock Building, Chicago, III. 
(CONGDON SHOES) RAMAPO WHEEL & FOUNDRY CO., Ramapo, New York. 
(FLANGE SHOES) RAMAPO IRON WORKS, Hillburn, New York. 

THE ROSS-MEEHAN BRAKE SHOE FOUNDRY CO., Chattanooga, Tenn. 


Shoes should be ordered in accordance with the above allotment of territory. 





Spring 
Edge 

Seat. The following Popular Trains are furnished 

“Gilt Fdge Limited.” 

“ Colonial Express” (Royal White Line) 

“Empire State Express."’ 

“ Fast Flying Virginian.’ 

“ Royal Blue Line.” 

“ Diamond Special.” 

“ Red Express. ’ 

Royal Reading Route.” 


THE LEADING CAR SEAT OF THE TIMES. 


SPECIFY ONLY 


“A. & Ko] 


SEATS. 


THE HALE & KILBURN MFC. CO 


in whole or in part with our Superb Seating: 

“Flying Statesman.” 

“New York and Chicago Limited.” 
Chicago and St. Paul Limited.” 

New Urileans and Chicago Limited.’ 
Columbian Limited.” 

Chicago and Nashville Limited.” 
“Golden Gate Special.’ 

“ Washington and South western Limited. 


Philadeiphia 


New York, 
#5 Chic ago. 








The Jackson & Woodin Mfg. Co., 


wick. PA. 


11 906 


eee 





WATER 


EELS, 
AND GAS PIPE, CASTINGS AND FORGINGS. 


FREIGHT CARS, CAR WH 


C. R. Wooprn, Prest. 
ww. F. Lowry Treas. 


TUBULAR JOURNAL BEARINGS 


able railway cars to be started with but one-tenth the wer required with ordinary 
en . Thirty (30) per cent. coal saving realized with trains of — . hee vee a a 
heating entirely done away with by removing the cause. Cost of xo - O = 
nothing, and every bearing guaranteed to yield 200,000 miles of service. Great ec y 
uniform reliability secured. 


THE MENEELY BEARING COMPANY, West Trov N.Y. 


THE GUARANTEE CO. OF NORTH AMERICA. 


The Oldest and Largest in America. 


INESS. 
BONDS OF SURETYSHIP. NO OTHER BUS : 
PAID UP CAPITAL, $300,000. ASSETS, neatly $750.00. ANNUAL REVENUE, over $305,000, 
HEAD OFFICE, ST. JAMES STREET es np —— 
resident, SIR ALEXANDER T. GALT; Vice-Pres, anaging Director, AR 
raw mitt is; m i GRANT, Secretary and with Branch Offices and Agencies 
in the principal cities throughout the Uni Canada. 


Automatic Interchangeable Car Coupling Company, 


GALIFORNIA COUPLER, 


Solid Steel 


OR 
Malleable 
Iron, 


. HH. ? Vice Pres, and Genl. Manager. 
vom it py Bt H, F. GLENN, Geni. Supt. 











WITH 
Stee/ Knuckle. 


Simplest, 
Strongest 
Best. 





F. L. WELLS, General Agent, 


DAVENPORT & FAIRBAIRN. 
Chilled Iron Car Wheels. 


Capacity, 350 WHEELS PER DAY. ERIE, PA. 


MIDDLE TOWN CARWORKS 
RAILWAY and MINE CARS. 


Works and office on main line Pennsylvania and Philadelphia & Reading 
Railroads. Arthur King, Prop., Middletown, Pa. 








. : ~_ 
The Car-Builders’ Dictionary. 
BY A COMMITTEE OF THE MASTER CAR-BUILDERS’ ASSOCIATION 
Revised by A. M. Wetireron, C. E 

_ The revised edition of 1885 is doubled in size and contains nearly three times as miny engray- 
ings as were inthe first edition. It has 2.188 engravings including exact drawings of American 
Cars of every description, and of the different kinds of Trucks Wheels. Brakes, Couplings, Seats 
Lamps, Heaters, and all Car Furnishings in general use. in the minutest detail. All the detail 
drawings are made to scale, and each engraving is briefly described under the definition of its 
name. All terms in general use in Car-Building are defined, and a vocabulary of the leading terms 
used in English Railway Carriage and Wagon Construction is added. Price, 


, y ” 7 . - hs 3. Me 
PUBLISHED AND FOR SALE BY THE RAILROAD GAZETTE, 73 BROADW AY, N. ¥ 


THE PARDEE CAR & MACHINE WORKS 


WATSONTOWN, PA.., : 
Manufacture Mail, 


Magsaee Box, Gondola, Flat, Gravel, Ore, Coal i 
Hand Cars. Paten rn-Tables and Centres for Wooden Tu yg —_ 
Tables, Car Casti 


» Railroad Forgings, Rolling-™1ll 
Castings. Bridge Bolts and <¢ astings. - 
We have in connection with our Car Works an extensive Foundry and Machine Shop, and 


ire prepared to do ageneral Machine Business. 
ARIO PARDEE, Proprietor. 8. B. MORGAN, Manager. 


CREOSOTED MATERIAL. 
THE CREOSOTE LUMBER & CONSTRUCTION CO, 


OF FERNANDINA, FLA. 


Be yy CREOSOTED MATERIAL of all kinds by the cargo and carload. Manufacturers of 
WOGD CREOSOTE O1L, tne only oi ased at their works in protecting timber against decay 
and the ravages of the seaworms. 3! ipping facilities unsurpassed by rail and water. Write 


for circular and prices. B. T, BURCHARDI, Chief Engineer and Superintendent. 


THE SURVIVAL OF THE FITTEST.” 
Van Dorston Cushioned Car Coupling Eruipment Co. 
VAN DORSTON CUSHIONED CAR COUPLER, 


M. Cc. B. TYP 
Lightest, Strongest and Best. Automatic Self-Opening and Self-Adjusting. 
Safety to Trainmen. Independent uble- Acting Gravit y Lock, 














Insures 


No Slack Required to Uncouple. 






“ 


Also the Van Dorston Single, Double and Tripie-Acting Cushioned Draught 
Gear. Seventy-five per cent, reduction in shocks on the part of the couplers and car 
and consequent great economy in repairs. Increase in yard room of from 12 to 

18 cars per 1,000. Corres e respectfully solicited. 


Van Dorston Cushioned Car Coupling Equipment Co.. 


No. 305 Walnut St, 
Philadelphia, Pa, 





16 South Clinton St, Chicago, Hl, Home fice, San Franses, Cal.) 





EDWARD H, JOHNSTON, President, 
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M. C. B. Standard 


Automatic Freight Car Coupler. 


= 
) 

















New York Office : Chicago Office : 
120 BROADWAY. 941 ROOKERY 


St. Louis Office : 
319 COMMERCIAL BUILDING. 


Gould 
Coupler Co. 


Buffalo Office and Works, 


AUSTIN ST. 


Coupling 
Links and Pins. 





"WIJOJJE[Y ul asueys) 





NOYWM AOOH IMP AL JO deI[q Ut pass) 


‘sojdnog 1issSuvsseg *g * 


er 






Could Continuous 
Platform and Buffer. 
Gould YWestibule. 


Locomotive and Car Axles, 



















2 







STANDARD COUPLER, 


Pin, Drop = Steel, 


(DOWLING TYPE.) 


Drawhead, Malleable | ron; Knuckle, Pressed Steel ; 

















With Chain Attachment for Cpening the Knuckle WHEN 
REQUIRED. 


THE STANDARD CAR COUPLING CO., 


New York Office, 45 Broadway. Chicago Office, 1018 The Rookery. 





W. A. ALEXANDER, President. M. A. KILVER’ 
4.C, McCORD, Vice-President. H, O. NOURSE, Gen’! Agent. D. w. MCOORD. Tre as 


DREXEL. 


RAILWAY SUPPLY CO. 


The DREXEL 


of Pressed Steel with a Central Bearing Spring. Cost of maintenance reduce 
minimum with maximum efficiency. 


The Rookery; 
Eastetn (Qffice: COLUMBIA BUILDING, NEW YORK 









xd to 


JOURNAL BOX LID 


OCEICAGO. 









DREXEL COUPLER, 


Knuckle is pulled open from side 
of the car. Draw bar cannot 
fall on track in case of pull out. 











ST. LOUIS STEEL COUPLER, 


FREIGHT, PASSENGER 


AND 


TENDER COUPLERS. 


ST. LOUIS CAR COUPLER C0., 
ST. LOUIS, MO. 


HENRY O’HARA, 
Vice-Prest. 















WM, V. WOLCOTT, 


President. 


THE POOLEY CAR Tit R. 


TPTATTEET VG 
° 


Secretary. 


























Positively Automatic. 
COMPLYING FULLY WITH ALL REQUIREMENTS OF THE LAW. 


SIMPLE. STRONG. EFFECTIVE 
PRATT & LETCHWORTH, 


MANUFACTURERS, 
yi GILL 


‘9 AS MCGILL: 
Cah ler 








SETTLES 


THE 
QUESTION 


alt 


[Rox WORKS Co 
Ss Forte 


ad’ 








the 1) 






GEO. A. BANNANTINE, | 


BUFFALO, N.Y. 


SMILLIE °tock* 


LOCK 


COUPLER. 











TENSILE STRENGTH (Fairbank’s Test) 139,640. DROP TEST, 
1 700 Ibs. hammer dropped {8 ft. 22 times failed to break the knuckle. 


Direct drop of full sized pin makes a double lock formed by draw bar at “‘C” 
“DPD.” Equally strong if pivot pin “A is lost. Should pin be lost, use any link— 


"and 
Pin 


no chains being required. The strongest Knuckle and Coupler known. Cannot be 
unlocked by any jolt of the cars. Couples with all M. C. B. types. The locking pin 
— behind the step on rear of Knuckle “‘ K,” and keeps the Eauckle always open 
| when cars are se parated. Removing the pivot pins, 33 lo ated gondola cars were drawn 
from 5’ aterson, N. J., to West End (18 miles), the pull being entirely on the DOUBLE 
| LOC 


The drawbar is Malleable Iron. The Knuckle Pivot and Locking Pins steel. 


be SMILLIE COUPLER & MFG. CO., 


52 Broadway, New York. Works, 91 Clay St. Newark, N. J 


TROJAN GAR COUPLER. 


mM. Cc. B. TYPE. 
THE STRONGEST AND THE ONLY SAFETY COUPLER. 





."@ Knuckle may be thrown open for coupling by the hand-rod at the side of the car, rend 
ering: ¢ unnecessary for trainmen to go between the cars to open the knuckle. The action is 
positive, and not dependent on eprings or gravity. 

x. ait ~% a bearing of four square inches on the knuckle. = 

N. . Engineer of Fairbanks & Co,’ testing department, says: “ 1T 1S THE STRONG 
EST coUPL ER NOW IN THE MARKET 


THE TROJAN CAR COUPLER 60., 





New York Office, I! Pine street. — N. Y 








olers 
PASSENGER, 


FREIGHT, 
TENDER, 










HINSON COUPLERS 


Hinson ob ‘iu C0, 


518 Rookery, Chicage, 
Jl & 33 Bway N.Y, 

















| 
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W.ME Conway. 


® PRESIDENT.© “ | 
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| 4agth StSANV.R.RPITTSBURGH, PA. 


a Agents &Manafacturers For 
THE JANNEY-HIEN,COMP Mw 
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THE BUCKEYE COUPLER. 


W. F. GOODSPEED, President. R. M. ROWND, Vice-President. Ss. P. PEABODY, Secretary and Treasurer. 


Sold with a GUARANTEE 
to Stand the Proposed 


M. C. B. Drop and 
Pulling Tests. 








er Car Builders’ Standard in every{particu- 

( bines the greatest obtainable strength 

Only Three Parts. Positive acting 

positive mechanical opening of 

ickle. Absolute Central draft. Same movement 
the lock throws open the knuckle. 








Adopted as Standard by Several 
Leading Railroads After Severe 
Tests and Long Trials. 


THE BUCKEYE AUTOMATIC CAR COUPLER C0., Columbus, Ohio 


JOHNSTON CAR COUPLING COMPANY 


204 WALNUT PLACE, PHILADELPHIA, PA. 


rue Lites, simplest ant Last Expose Goulr inthe Marka 


WEIGHT 180 POUNDS. 


E. J. EAMES, Western Agent, 


Phenix Building, CHICAGO, ILL. 











Rees «MEETS ALL THE REQUIREMENTS OF THE M. C. B. LINES AND TESTS. 
“SER LOCKING DEVICE SIMPLE, DURABLE AND EFFECTIVE 


It Has but Four Parts and Cannot Be Opened by Accident. 


KNUCKLE OPENS AUTOMATICALLY 
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FREIGHT COUPLER. 


2L, BOTTOM LOCK. 















for 
Blue Prints, 


Prices and Terms. 









/ 


FREICHT COUPLER. 
New Mone 1891, with Pivot Pin, and Top Lock 
operated by Overhead Unlocking Device. 


C— 















The Distinctive Features of 
the Hinson Are Strength, 
Durability, Ease and 
Certainty of Op- 
eration. 





DRAW-BAR (tL). 





The Hinson Draw-Bars are 






made of the best malleable 







iron, and the Knuckles of the 


toughest Open Hearth Steel. 











LOCK Nos. (3--4.,) KNUCKLE (No, 2.) 
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THE BALTIMORE 


W. S. G. BAKER, President and Treasurer. 
J. PAUL BAKER, Secretary, 


CAR WHEEL COMPANY 


MANUFACTURERS OF 


CHILLED WHEELS OF ALL PATTERNS AND SIZES FOR EVERY SERVICE, AND WITH OR WITHOUT AXLES, 
CAPACITY, 400 WHEELS PER DAY. 


OFFICE AND WORKS: 


Fulton Junction, Baltimore, Md. 





Works, 


nudson, ney: ALLEN PAPER CAR WHEEL C 


General Office, Chicago. Ill, 


Works, 


*Pullman, Ill 
New York Office, 31 and 33 Broadway. 
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FOR CAR, LOCOMOTIVE 
4ND TENDER TRUCKS 


STEEL- TIRED WHEEL 





‘LOBDELL CAR WHEEL ae WULRINGTON DEL. 


Kystab lished 


q O. H. ANTES, President J. W. DOANE. amencilh Double Plate, eeaee 
g Single Piate OPEN AND 
: ; E aN Solid Plate 
: g Hollow Spoke STREET CAR 
g WHEELS WHEELS 


FOR 
Broad and Nar- 
row-Qauge Cars 
Engines andTen- 
ders. 


Either im the 
Rough or Fitted 





on Axles. 
CAPACITY. 500 WHEELS PER DAY. 


TAYLORIRON & STEEL CO. 


“THE TAYLOR IRON WORKS,” 
HIGH BRIDGE, NEW JERSEY, on line of ©. R. R. of N,. J. 


New YorkK Orrice: Room 505 CenTRAL BurLpine, Liperty AND West Srs. 





SUCCESSORS TO 








——MANUFACTURERS OF—— 


‘Steel Tired Car Wheels, Chilled tron Car Wheels, Car and 





DICKSON CAR WHEEL cCoa., 


Manufacturers of all Sizes of ENGINE, TENDER and 


CAR WHEELS, 


In either the COLMION or 


BARR PATENT CONTRACTING CHILL, 


from the ole — d TEXAS CAR-WdAEEL IRON. Al! wheels subject to M. C. B. dror 
* BAM“ °° wheels are ground smooth and true, and the 33-inch 
guaranteed to run 70.000 miles. 
ANNUAL CAPACITY, 


Office and works, = 


50,000 WHEELS. 


EovustTon. TE=x. 





THE KRUPP SYSTEM 


AMERICAN STANDARD 


STEEL-TIRED WHEELS 


CAST-STEEL WORKS 


Of FRIED. KRUPP, Essen, Germany. 
REPRESENTED BY 


THOMAS PROSSER & SON 
{5 Gold Street, New York. 











CUSHION CAR WHEEL 





” 
Se 
=o 
= 
Ss = 

- & 
oS 2 
> ~ 
e < 
S ' 
oOo ~~ 
rr) 
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Simplicity. 
; Durability- 

es Economy: 

i Elasticity- 

i Safety- 

3 Noiseless. 





For c »aches, Locomotives and Tender Trucks on Elevated, Kieciric and Street Railroads. 
'wo pieces only. “ Centre never removed fron axle. Tire renewed in any shop. Cushion 
absorbs all vibrations or undue stress and thrusts. One-half more mileage than any other 


wheel made. SEND FOR CIRCULAR. 


CUSHION GAR WHEEL GO, (shee pacibio'RotHE cmpcage, 

















Locomotive Axles, Iron and Steel Forgings. 
PITTSBURGH FORGE AND IRON COMPANY 


CALVIN WELLS, Pres. & Treas. MANUFACTURERS OF F. E. RICHARDSON, Secy 





| 
| 
| 
| 








| MHRCHANT TRON, 


| wow-Hare, [gta ond Fe Belews: Pace, Rebread F  caeenting a 
Track Rolte- age Rada with Plsir or Upse! A Ant Sires. 
Office: Tenth Street, near Penn Avene Pistuen Pa 





[ne 


Standard 
Steel Works, 


MANUFACTURERS OF 


Locomotive and Car-Whee! 


TIRES. 


OFFICE: 220 SOUTH FOURTH ST. 
Philadelphia. Pa. 


LATROBE STEEL WORKS 


MANUFACTURERS OF 


TIRES 


"OR LOCOMOTIVE AND CAR WHEELS. 


‘Works and Main Office, Latrobe, Pa. 
Branch Office. 251 8. 4th St. 











» Philadelphia 
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FRANK S. LAYNG, CHAIRMAN. 






10 WALL ST., NEw YORK 
237 FRANKLIN ST., BOSTON 
T19 PHOENIX BUILDING, CHICAGO 


Cc. R. KEARNS, SECRETARY AND TREAS 


PICKERING SPRING CO., Limited 


MANUFACTURERS OF 


Railway Springs of Every Description 


PHILADELPHIA 








THE WASHBURN CAR-WHEEL COMPANY 


HARTFORD, CONN. 


CRUCIBLE 
STEEL-TIRED WHEELS, aa 


For Parlor and Sleeping Cars, & 
Passenger Coaches, Locomo- fF 
tive and Tender Trucks. 


CAST-IRON CENTRES 


WELDED TO 
Hammered & Rolled Crucible Steel Tires, 


THE CAYUTA WHEEL AND FOUNDRY CO 
AND SAYRE ‘STEAM FORCE 


MANUFACTURERS OF 


WHEELS 


AND 


















HE JERSEY CITY WHEEL FOUNDRY AND MACHINE WORKS. 


HIGH GRADE CHILLED CAR WHEELS 


THE BUDA FOUNDRY & MFG. CO 


MANUFACTURERS OF 


Wood-Wheel Hand and Push 


WITH ROLLED STEEL TIRE. 














RAILWAY SUPPLIES 
Switch Stands, Switch Fixtures, 
Head Chairs, General Foundry 
AND 
MACHINE WORK 





== General Office & Work 
3 HARVEY, 

m COOK Co., Ill, 
— CHICAGO OFFICE: 





AXLES 






3 
' : 
: / £ Huh 


For Locomotives, Tenders, Passenger and Freight Cars. 
RAILROAD CASTINGS AND HEAVY FORGINGS. 


HOWARD ELMER, Pres. F, E, LYFORD Treas, 


SAYRH PA. 


M. C, CHAPMAN, Supt. 





The Coming Joint for Steam Railroads, 


ELECTRIC and CABLE STREET RAILWAYS. 


IN SUCCESSFUL USE ON 48 ROADS. 


By its use the rail is made as 
strong at the joint as it is at the 
centre of the rail as it lies in 
track. 

It is simple and easily applied, 
and has always given satisfac- 
tory results. 

It is the safest joint to use, 
and cheaper in the long run 
than the angle bar. 


It will increase the life of the 


i. lt 








rail over 25 per cent. 


PATENTED IN UNITED STATES AND EUROPE. 


CONTINUOUS RAIL JOINT COMPANY OF AMERICA, 


Broad and Market Sts., Newark, N. J. 







: ws Te Boom 607, 
—— 138 Jeekson Street. 


ROYAL 


(FIRE) 


INSURANCE OOMPANY 


Of Liverpoo!, England. 





WATER COLUMNS 


iD— 
ESTABLISHED 1845. 


HEAD OFFICE METROPOLITAN DISTRICT, 


|No. 50 Wall St., New York, 


TRUSTEES : 


JACOB D. VERMILYE. HENRY PARISH 
OSGOOD WELSH. 


E. F. BEDDALL, Manager. 
Ww W. HENSHAW. Asst. Manager 


D STEEL CoO 


ALLIANCH, OHIO. 


STEEL CASTINGS 


BHAKE SHOES. CAR 


TANK VALVES 








LOCOMOTIVE CASTINGS, SUCH. AS 
DRIVING BOXES, CROSS HEADS, ROCKER 
SHAFTS, PISTONS, FOLLOWERS, etc. 


COUPLERS. DRAW-BARS, ETC. 


Eno Rail Joint (0., 



















N 


| 
VA A 


YUL 


NEWARK, N. J. 











THE HINCKLEY AUTOMATIC B 












Uniformly applicable to 


Illustrated Catalogue, with 


RAKE-SLACK ADJUSTER 


Simple. Compact. Ejfective. 





Piston of Air Brake Cylinder is automatically kept at 


any desired uniform stroke, resulting in full, effective piston 


pressure at all times. 


ONE ADJUSTER PER CAR. 





any form of brake rigging, Passenger or Freight, whether 


brakebeams are outside or inside hung, etc., etc. 


recoids of performance in service, upon application. 





THE HINCKLEY BRAKE COMPANY TRENTON, NEW JERSEY. 


—— 
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FONTAINE CONTINUOUS RAIL CROSSING 


(For DESCRIPTION SEE RAILROAD GAZETTE OF Dec. 18, 1891) 





THE MOST ECONOMICAL. ABSOLUTE SAFETY. 
HIGH RATE OF SPEED WITHOUT ANY JAR. 


CHICAGO OFFICE: | NEW YORK OFFICE: 
Room 320, Home Insurance Office, 205 La Salle Street.| Room 615, Mutual Life Building, 32 Nassau Street. 


WORKS AND MAIN OFFICE: 


FONTAINE CROSSING CO., DETROIT, MICH. 


BARNUM & RIcHARDSON MFC. Co., 
Office, 64 South Jefferson St., CHICAGO, ILL. 


—MANUFACTURERS OF— 


LOCOMOTIVE, 
PASSENGER, 
FREIGHT 


—AND— 


STREET CAR WHEELS, 


IN THE 


Bar Contracting Chills, 


Salisbury Charcoal Pig Iron, 
Street Railway Curves, 
Crossings, Frogs and 
Switches, 





Machinery and Heavy Castings 
of all descriptions. Wheels are 
made perfectly cylindrical, uniform 
in cbiN, and with treads ground. 


RAMAPO IRON WORKS | 


HILLBURN ROCKLAND COUNTY, N. Y. 
MANUFACTURERS OF 
Switches, Automatic Safety Switch Stands, Yoked Frogs 
Bolted Plate and Spring Rail Frogs, Automatic 
Distant Signals Interlocked with Switches, 
Crossings of Every Description. 


LIGHT AND HEAVY CASTINGS AND GENERAL TRACK EQUIPMENT 





























Automatic Stand, Showing 
Position o* Parts while 
being Thrown Au- 
tomatically by 
Train. 


Automatic Stand, Showing Position 


of Parts while being Thrown 





by Hana. 





RAMAPO wYOEFED FROG.” 


Ramapo Wheel & Foundry Company 


MANUFACTURD 


CHILLED IRON CAR WHEELS|Snow’s Rigid Steel-Tired Wheels, 


FROM SPECIAL QUALITY CHARCOAL IRON WITH TIRES HAVINQ ANNULAR WEBS. 
vos BOLTED--WITH WROUCHT-IRON PLATES, CAST-IRCN CENTRE 
Drawing Room and Sleeping Coaches, Lo- AND INTERCHANCEABLE HUB. 



























comotives, Tenders and Passenger 
and Freight Cars. 


Congdon Brake Shoe. Raoul Journal Box. 









BOLTLESS--WITH CAST-IRON DOUBLE PLATE OR SPOKE CENTRE 
AND WEDCE-SHAPED RETAINING RINC. 


Both of these Wheels can be Be-tired in any Ordinary Machine Shop 


OFFICE AND WORKS, RAMAPO, N.Y 
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_HIAX BEARINGS DONT GET HOT. en 
LIMA MACHINE WORKS 


LIMA, O., U. S. A., 


SOLE MANUFACTURERS OF THE 


pint Loconotie ENCES 














qhare e 
ing 8 cessfu ily on grades of 944 per 
of 100 feet radius. also build 


Standard Types of Light Locomotives, 
Mining Cars of all Kinds, 
CAR WHEELS AND AXLES. 


Write for Particulars. 


WOOTTEN LOCOMOTIVE 


MECHANICAL AND ELECTRIC 


INTERLOCKING AND BLOCK SIGNAL SYSTEMS, 


Every Variety of Track Supplies. Heavy Tools. 


MACHINISTS AND MANUFACTURERS. 


THE WHARTON RAILROAD SWITCH CO, 


125 South Fourth Street, Philadelphia, Pa. 


PORTLAND C1. ,LOBOMOTIVE wo CARS 


hy pda che arcs acc 
FRANKLIN C. PAYSON, President. JAMES E, GREENSMITH, Ge 








BYRON D. VERRILL, T 





H.K.PORTER & CO. 


vet tocmonras, Vrs salt RHODE ISLAND TOOL (0, 


And Noiseless Street Motors, i 





aa 8 for - gauges of track. Al 2 
k steel fitted and interchange- 


ca! ote. Cold Punched Square and Hexagon Nuts. 


application. 





(Chamfered and Trimmed with Drilled Holes). 


FALLS HOLLOW STAYBOLT 0, Finished Case-Hardened Hexagon Nuts, 


Engineers’ Steel Wrenches. 


Machine Bolts, 
CUYAHOGA FALLS, O. 
Rolled. Hollow ae Are Stronger aud Safer than Dried Ons, Rough and Milled Studs, 


Mandrel rolled from the ~ ast on oal iron. oy fe 


sized 
hole coeaien ed from % to ch. Let u oo gevgn to Dd aie > prices Cap and Set Screws. 


e firebox will c of the 


IMPROVED LOCOMOTIVE ‘STEAM “GAUGE Turn Buckles, 


ae hea Drop Forgings to Order. 
Special Seamless Drawn Tubing 


\ The ONLY Locomotive Steam Gauge made 
where the Movement, Springs and 
all Moving Parts are De- 5 7 


tached from the Back 
































of the Case. 


fon rot PotD Pena» RICHARDSON & ALLEN-RICHARDSON 


Dust and Moisture from Entering Gauge. 


The Asherot Mig, ¢o, BALANCED SLIDE VALVES, 


NEW PATENT APRIL, 1891. 


6,000 Locomotives Equipped. In use on 175 Railroads. 


FULLER BROTHERS & CO mM. Cc. HAMMETT, 
139 GREENWICH STREET, NEW YORK, 


SUCCESSOR TO 
SOLE AGENTS FOR 


ESTATE OF F. W. RICHARDSON, TROY, N. Y. 
DOVER IRON CO. OF NEW JERSEY. 


BOILER RIVETS. BRACE JAWS, STAYBOLTIRON|U. S. METALLIC PACKING C0,, 


485 NORTH BROAD STREET, PHILADELPHIA, PA. 


NUTS, BOLTS AND WASHERS. Saves $24 per Year per Engine, as Compared with Fibrous Packing, 
ee HN USE OH Rte RAILROADS OF THE WORLD, 


Factory, Bridgeport. Conn. Office, 111 Liberty Street, New York City. 
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THOMAS PROSSER & SON 
16 Gold Street, New York. 


KRUPP’S STEEL TIRES 


On Locomotive Driving Wheels. 


GIVE THE BEST RESULTS 
For Every Variety of Service. 





BALDWIN 


LOCOMOTIVE WORKS, 


ESTABLISHED (831. 
ANNUAL CAPACITY, 


1,000 





COoMmMrPouUnNrDr?>D 
LOoCOoOMmMoTiVvEes 


And Locomotives adapted to every variety of service, and built accurately to standard 
gaugesané templates. Like parts of different engines of same class perfectly interchange- 
able. Broad and Narrow Gauge Locomotives; Mine Locomotives by Steam or Compressed 


\ir: Plantation Locomotives: Furnace Locomotives: Noiseless Motors for Street Railways, etc 


BURNHAM, WILLIAMS & CO., Proprietors, PHILADELPHIA, PA. 


ROGERS LOCOMOTIVE & MACHINE WORKS 


PATERSON, N. J.; NEW YORK OFFICE, 44 EXCHANGE PLACE, 








MANUFACTURERS OF 


Locomotive Engines and Tenders and other Railroad Machinery 


OGUES, Treas. 
Jous HAVRON N Beoretary. | { Parxnson, N. J. ©, Eesbasne Place. Rew York. 
EKUBEN WELLA. Superintendent. 


COMPOUND LOCOMOTIVES 


PATENT AUTOMATIC INTERCEPTING AND STARTING VALVE. 
The best results of COMPOUNDING LOCOMOTITV ES have been obtained by the use of the 








ESTABLISHED IN 1865. 


Richmond Locomotive & Machine Works, 


RICHMOND, VIRGINIA, 





Builders of LOCOMOTIVES for all classes of serviee to standard 
designs and specifications. 


Worsdell, VonBorries & Lapage’s System. 


LIC 2 be to build Locomotives granted under the Patents 
r 
WORSDELL, VON BORRIES axvdD LAPAGE. 
We are prepered to furnish Railroad Officers and Locomotive Builders with full part ] 
showing the Economy of the COMPOUND, together with working < drawings, etc. S—— 


ADDRESS CORRESPONDENCE TO 


G. L. FOWLER, 53 Broadway, NEW YORK. 


TAITE & CARLTON, 63 Queen Victoria St., London, Eng. 





COOKE LOCOMOTIVE & MACHINE CO. "*ic"s°" 


(Formerly Danforth Locomotive & Machine Co.) 





DICKSON MANUFACTURING CO. 


BUILDERS OF 


Standard and Narrow-Cauge 


LOCOMOTIVES. 


Seranton. Pa. 
JAS. P. DICKSON, President 
SIDNEY BROADBENT, Gen’i Supt. 


WM. H. PERKINS, Secrewry and Treasurer. 
JOHN DEVINE, Superintendent. 





Epwarp Ex.is, Prest. Walter MoQuxsgns, V.-Prest. Wa. D. Eviis, Treas. Avseat J. Prrxim, Supt. 


SCHENECTADY LOCOMOTIVE WORKS, 


BSchenectady, 





LOCOMOTIVES OF STANDARD DESIGN FOR ALL CLASSES OF SERVICE 


Or from Designs Furnished by Railroad Companies. 


ANNUAL CAPAOITY, 









JUHN 5. COOKK, President & Gen. M 
FRED. W. COOKE, Vice-President. - 
WM. BERDAN, Sec’y & Treas. 


New York witice, 
45 BROADWAY. 
H. A. ALLEN, Agent, 


PITTSBURGH BEE SMUG ab & CAR WORKS 


2. | Parzrson, 
J N, J. 





SBURG 


MANUFACTURERS VU . 
LOCOMOTIVE EN hed FOHK BROAD 
e OR NARROW GAUGE RoADs. 


oO to specificati 
Tanks, Locomotive or Stationary Wollere Furnished’ a 


urnished at Short Noti 
° otice. 
D. A. STEWART, Pres't, D. A. WIGHTMAN, Sup’t. WILSON MILLER, Sec. and Treas, 


BROOKS LOCOMOTIVE WORKS, Dunkirk, N. Y. 














HENDRICKS BROS, 


BRAZIERS, 
BOLT, 
SHEATHING. 


OPPER 





ee 


ANTIMONY, 


MANUFACTURERS OF 


COPPER... 


COPPER WIRE AND RIVETS. 


IMPORTERS AND DEALERS IN 


HU 
© incor copper, BLOCK TIN, SPELTER, LEAD AJ 
BABBITT METAL, SOLDER, ETO. 


COPPER 


BELLEVILLE COPPER ROLLING MILLS, 
49 CLIFF STREET, NEW YORK QO 


LOCOMO- O 


tive “VU 


Builders of Locomotive Engines for any require red 8 ervice from our 
purchasers. Perfect interchangeability and all work fully wes sreates .d. 
COMPOUND LOCOMOTIVES for Passenge or and Freight Servic 
M. L. HinMAN, Pres’t and Treas. R. J. Gross, Vice-Pres’t. T. M. Het EMBOURG, Sec’y. 
DavViIp RUSSELL, Supt H TANDY, Asst, Supt. 


JULL»” FUGAL 


SENTRY 7 SNOW 
EXCAVATOR. 


MANUFACTURED BY THE 


JULL MF’G.CO. 
189 MONTAGUE ST. 


ywh designs or those of 




















) * Brooiaw, N.Y. 








b 
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THE KING BRIDGE COMPANY. 


lron and Steel Bridges, Cirders, Turntables, Buildings, Eye Bars, 
Elevated Railroads and Structural Work of all kinds. 


ICE AND WORKS CHICAGO OFFICE: 1105-1107 ROOKERY BUILDING. 
- . CLEVELAND, OHIO. NEW YORK OFFICE: WELLES BUILDING, 18 BROADWAY 


CAPACITY, 20,000 TONS PER ANNUM. 














BOSTON BRIDGE WORKS paterson ss. Passaic Rolling Mill Co. sarc "Gouse as’ Brosawes | 


0. H. ANDREWS Proprietor. 70 KILBY ST., BOSTON, MASS. 





AN 


sew /y MUHA fmt my 1 


see = 





Lace. & Western Ry.—Erie Crossing at Buffalo. 

Wrought 1. Railroad & Highway Bridges, Turn Tables & Roofs. 

All made from the best material of our own manufacture. Manufacturers of ~ te of Iron 
and Iron Work for Bridges and Buildin Plans and Estimates furn 

WATTS COOKH, Pres. W. 0. FAYERWEATHER, Treas. G. H, BL ARELEY. Chf. Engr 











} = a : ; —— ~ > —, emasoes, Rost. GRIMES, Watrag ae XHURST, w. , to peeves 
; . ; —~ = Vice-Prest. 

md Wonry. Wrought ke ELMIRA BRIDGE COMPANY, 
Railroad Bridges and Heavy Wrought tron Structural Wort 
SUPERIOR WROUGHT IRON TURNTABLES A SPECIALTY. | ve br phage 

Works on Grand Junction Rallroad. ENGINEERS AND MANUFACTURERS. 





MO. VALLEY BRIDGE & IRON WORKS) Steel &IronBridges, Roofs & Turntables 


prairies Sn ELMIRA, N. Y. 


A. J. POLLOCK OFFICE ‘AND WORKS: NEW YORK OFFICE: 
“4 : Elmira, N. Y. Is Broadway. 
MANUFACTURER AND BUILDER | . 
oF | 


Wrought Iron, Steel, Howe | 
Tou and Combination 43 B W. - R e Ss Cc O L N 5 
i | 
Oe San, Reo |ENGINEER AND CONTRACTOR, 























Trusses, Piers WORLD BUILDING, NEW YORK CITY, 
Substructures ——DESIGNS AND BUILDS— 
Foundations, Bridges, Viaducts, Iron and Steel Structures, Rail- 
Etc., Etc. I roads, Pneumatic Foundations, Harbor Works. 
CHAS. M. JARVIS, BURR KE. FIELD, FRANE L. WILCOX, GEO. H. SAGE, 
Prest. and Chief Engr. Vice-President. Treasurer. Secretary. 


THE BERLIN TRON BRIDGE CO. 


EAST BERLIN, CONN. 








at —— ? 
7 ee 
! feat it a 


Fae ea 











M53 £N6 a Oy 
The above illustration, taken direct from a photograph made during construction, shows an iron train shed designed and built by us for the N. Y.,N. H. & H. R. R. Co., at New Haven, 
Conn. The building is 120 ft. in width, divided into two spans of 69 ft. each, and is 400 ft. in length, constructed entirely of iron and glass: no woodwork being used about the construction in 
any way, shape or manner. The building is entirely fireproof, there being nothing about it to burn, The construction recommends itself to Railroad, Street Car and Manufacturing Com 
panies, 


SEND FOR ILLUSTRATED CATALOGUE. 








OFFICE AND WORKS: 


No. 1 RAILROAD AVENUE, EAST BERLIN, CONN. 
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ars, XT cs, MAURICE, EDMUND HAYES C, MACDONALD, 
Civil Engineers 
ING. = 
BROADWAY Constructors of Iron and Steel Bridges, Viaducts, Roofs, 
Elevated Railroads, Marine Piers, etc. 
Orr IC. | No. | Broadway, New York. 


OFFICES: | 24 Hayen very A Buffalo, N. Y. 
Athens, Bradford » Pa. 


WoRES, aaulene. PA. 











ENGINEERS AND CONTRACTORS, 
Address 240 Eleventh Street, Jersey City. 


J. F. ANDERSON, AN DERSON & BARR Se c. Cc. BARK 








s & Roofs. 
kinds of Iron 


shed. 
EY, Chf. Engr 
LS 
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ATCHAFALAYA BRIDGE, TEXAS PADIFIO RAILWAY 


Pneumatic Work, Deep Foundations and Tunneling in Soft Materials Specialties 
Control the Patents for the Automatic Dredge and the Anderson System of Tunneling. 


‘HE uN (410 Walnut St., Phila. 
—— BaIbes 08., y x Offices: , 49 William St., New York 
Successors to Olarke, Reeves & Co. | Phoenixville, Pa. 








KNGINEERS AN 


Bridges, Viaducts, i hn Tables, Rie. 






















4 SPECIALTIES: AifsgOREDor 
; Accurate Workmanship ; ROM 
FICE: : the use of Double-Refined 7 \FINISHED : 
r > Iron; no welds; Phoenix 
w “my : Upper-chords and Posts; ao 
: known. $3.00. ris 
DAVID REEVES. President. ADOLPHUS BONZANO. Vice-Pres. and Chief Eng’r. WILLIAM H. REEVES, Gen. Supt. FRANK T. DAVIS, Treasurer. 
‘TOR, A. & PP. ROBERTS & COMPANY 


-z0n.) PENCOYD IRON WORKS /Piycoy) BRIDGE & Consepucrion COMPANY 
: | Wrought Iron and Open Hearth Steel,|srinaes, viaducts, TURN TABLES, Etc. 


OFFICE: 261 8. 4th Street, PHILADELPHIA, = WORKS, PENCOYD, PA. 


THE POTTSVILLE BRIDGE COMPANY, 


DESIGNERS AND BUILDERS OF 


BRIDGES, VIADUCTS, ROOFS, HTC. 
Office: No. 226 South Fourth Street, Philadelphia, Pa. Works: Pottsville, Pa 


dl ‘KEYSTONE BRIDGE CO. 


GENERAL OFFICE AND Works, PittsspurGu, Pa. 





tary. 


















































































































































WesTERN Office, 205 LaSatie St., Cuicaco, ILL. Eastern Orrice, 46 Watt St., New York. 

| : ; | 

| ‘ i uf / 

| | | | LY 

ies * 

oS I ae 5 = eee = Se eur ove 
POLM B WESTERNA.RE Pore ————$ —— =<. ~ ——-* — Ss E6e Moor BRibce Wor 
« 7 poe Onto RIVER. . “_ ~A VYILMINGTON, OF. - 
ee ine Pein si Bocam a 

ie 

| SHIFFLER BRIDGE COMPAN =. 
" DESIGNERS AND MANUFACTURERS OF 


Railway Bridges, Viaducts, Train Sheds, Girders, Roof Trusses, Iron Buildings, Etc. 


Office and Works: 48th STREET and A. V. R. R., PITTSBURGH, PA. 


THE PITTSBURGH BRIDGE CO. 


WESTERN OFFICE: 1108 OWINGS BUILDING, CHICAGO. 


W. W. CURTIS, Western Representative. 


CHICACO BRIDCE & IRON CO 


443 Rookery Building, CHICAGO, ILL. 

Works: 105 & 106 Sts., Rock Island & Panhandle Gallread. 
Successors to Kansas City Bridge & Iren Co., Kansas City, Mo.; hlorac eK. Hortua 
Rochester, Minn. 

MANUFACTURERS OF 
METALS for STRUCTURES. 
CONTRACTORS AND BUILDERS 


Stoel, Iron and Combination Bridges. Masonry and Meta: Substractures. 











New Haven, 


nstruction in 





turing Com 
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San Francisco Bridge Co.°s Suction Dredge Werkiug tor U. 8S. Gov., Oxkiand, Cal., Discharging through 5,700 tt, Pipe. 


WILL DIG AND PUT ASHORE ANY MATERIAL, ROCK EXCEPTED. 


Machines at Work at Boston, Mass., Oakland, Cal., and Honolulu, Hawaiian Islands. 


Patent Exeavator. ESTABLISHED 1877. INCORPORATED 18838. CAPITAL (PAID UP) $250,000. 


sstull 


“= SAN FRANCISCO BRIDGE COMPANY. 


J. McMULLEN, Pres. GEO. W.CATT, C. E., Vice-Pres. H. KRUSI, Chief Engineer. 
J. M. TAYLOR, Sec. and Treas. H. 8. WOODS, Engineer. J. B.C, LOCK WOOD, Eng’r. 





f World Building, New York, N. Y. 
t San Francisco, Cal., Seattle, Wash. 


CIVIL ENGINEERS AND CONTRACTORS. 


SPECIALTIES: Machinery for Economical Excavation of Canals; for Suction Dredg- 
ing; for Filling and Reclamation of Low Lands. 
as eg LS a eee CORRESPONDENCE SOLICITED. 


PHILA. LPHIA BRIDGE WORKS. 


Omro River Briper aT Beaver, Pa.—Cuanwe. Span 446 Freer. Francis H. 


OFFICES: 





een ee 
Fe pS Seat 


SSS See ce = 


COFRODE g SAYLOR Civil Engineers and Bridge Builders, design and construct lron Weeden and Combination Bridges, Roofs 
’ Locomotive Turn-Tabies etc. Office: No. 257 South Fourth Street, Philadelphia. 


NATIONAL PAINT WORKS, 


——— “4 se 





WILLIAMSPORT, PA., 


THE ONLY MANUFACTURERS OF 


ELLIOTT’S ASPHALTUM PAINTS, 


IN ALL COLORS. MIXED READY FOR USE. 


THE RECOGNIZED STANDARD FOR QUALITY. 


SALES IN 1879, 1,000 BARRELS. SALES IN 1889, OVER 10,000 BARRELS. 

















dew agit eee, 





— ae PE ee a + E ~ ~ 


INTERIOR VIEW OF MINES AND MINING BUILDING. WORLD'S COLUMBIAN EXPOSITION, King Bridge Oo., Builders, PAINTED WITH ELLIOTT’S ASPHALTUM, No, 15. 


In the preparation of our paints we use only the very best Lead, Zinc, Minerals, Coloring Materials and Crude Asphaitum, ground in and thinned with PURE LINSEED OIL. Are not 
affected by the gases and acids resulting from combustion of coal. Work freely and evenly with a finish equal to that of varnished work. Are cheaper and as durable as any first-class paint 
in the market. A non-conductor of heat and will stand 300 degrees 

Ten Years’ practical experience with our Paints has resulted in their use and adoption as the standard for quality by nearly all of the leading railroads of the country, Bridge Builders, 
iron Works, Car Works, and corporation trade generally. Are Unsurpassed for Depots, Freight Cara, Bridges (wool or iron), Tin-or Iron Roofs, Water Tanks, Houses, Barns, Vessels, ete., etc. 

To show the popularity of our goods. we mention a few of our customers and a few large structures painted with our Paint: Central Viaduct, Cleveland, O.; N. Y. C. & st. L. R. R. 
Viaduct, Cleveland, O.: New C. O. R. R. Bridge, Cincinnati, O.; Poughkeepsie Bridge; New London Vraw Bridge; Denver Cable Road; Cantilever Bridge, Niagara Falls; Harvard Bridge, 
Boston, Mass.: U. S. Gov. Heavy Ordnance Works; Union Bridge Co.; Phoenix Bridge Co.; Keystone Bridge Co.; Edge Moor Briige Works; Pencoyd tron Works; Passaic Rolling Mill Co.; 
Standard Oil Co.; New York Central & H. R. R. R.Co.; Boston & Albany R. R.; Boston & Maine R. R.; N, ¥., N. H. & Hartford R. R.; Peansylvania R. R.; Richmond & Danville R. R.; Atlantic 
Coast Line; Tenn., Va. & Georgie B. B.; Texas Pacific R. R.; Etinois Cantral &. R.; Crievza & North wsscora R. KR; Chic a Barlingtoa & eer R. R.: Louisville & Nashville R. R.; 
Ohio & Miss. R. R.; Col, H. V, & Toil. R. R.; Lake Shore & M.3. R. R.; Western N.Y. & Pa. R. R; Sorshsen Pacific R. R.; A., T.& 3 PS R. R.; Missoari Pacific R. R. 


Samples, Price-Lists and Heferences from those whe have used and are mow! ~sing tease paints ta yoar vicinity faraishod oa application. 
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SANFORD MILLS, 


MANUFACTURERS OF' 


CA Fe ePLUSHES. 
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WE CLAIM FOR OUR CAR PLUSHES: 
|. SUPERIORITY IN QUALITY AND FINISH TO ANY FOREIGN GOODS. 


2 MORE DURABILITY 
ACTUAL TESTS. 


IN COLQRS THAN FOREIGN, AS DEMONSTRATED BY 


3. THAT THE ABOVE ARE FACTS IS PROVED BY THE CONTINUED SUPPORT OF 
THE BEST CAR-BUILDERS IN THE COUNTRY. 








WE CAN FURNISH ANY COLOR OR SHADE DESIRED. 





L. G. CHASE & GO., Selling Agents, 


338 BROADWAY, NEW YORK. 


129 Washington St., Boston, Mass. 


260 FIFTH AVENUE, CHICACO. 





NEW JERSEY STEEL & IRON CO} 


TRENTON, N. Jd. 
BUILDERS OF 


BRIDGES, ROOFS, Etc. 


COOPER, HEWITT & CO., 
17 Burling Slip, New York. 


Plans and Estimates Furnished for Draws, Fixed Spans, Etc. 














ROCHESTER BRIDGE & IRON WORKS. 


Successors to Aiden & Lnccig and poh naald Bridge & tron Works, 


RCUCHE os Dok, pas Ee 





SICNERS AND BuiL 


(ROUGHT 1RON AND “STEEL WORK FOR *aRiDGES AND BUILDINGS. 
OUISVILLE BRIDCE & IRON COMPANY 


OFFICE AND WORKS: CORNER OLDHAM AND ITH STS,. LOUISVILLE. 


NN 





















































TRIANGULAR, WHIPPLE AND FINK TRUSSES. 


ings forms of Iron and Combinatiou Bridges. Also Manufacturers of Iron Roofs, Turr 
Frogs, Switches, etc, 


’. M. JOHNSON, Pres. & Engr. E, BENJAMIN, Vice-Prea. F, H. VAUGHAN, Sec, & Treas 





SOOYSMITH & COMPANY 


CONTRACTING ENCINEERS, 


Design and build in any part of the country 


BRIDGE PIERS, PNEUMATIC CAISSON FOUNDATIONS, TUNNELS. 
MARINE PIERS, DOCKS, LIGHTHOUSES, 


AND ALL KINDS OF ENGINEERING 


CONSTRUCTIONS. 
oan — we 3) FREEZING MPHYTHOD 
Now in use by us, and for which we control the American Patenta, makes the construction 
subaqueous tuunels, deep Spundetions, shafts, etc. . practionbl n soft or water 
bearing ground and to depths hitherto unat bie 
Main Office, - No. 2 NASSAU STREET, NEW YORK. 





ALEX 4oCLURE, 


LONG PINE BRIDGE TIMBER. 


PITTSBURGH, PA. 
Capacity, 150,000 Feet Per Day. 
Run all the Year. Gan Fill Orders in Winter on Short Wotice. 


THE WALLIS IRON WORKS. 


lron Buildings, Bridges, Turtitables, Roots and Riveted Girders 
SOLE MANUFACTURERS OF THE PERKIN’S PATENT SHUTTERS. 
Main office and works: 7, 9, 11, 13, 15 Morris and‘t and 9 Eesex Sts. 


Telephone, 38. JERSEY CITY, N. J. 
NEW YORK OFFICE. 95 LIBERTY STREET. 


R, A. SHAILER. C. R, SCHNIGLAU. 


SHAILER & SCHNIGLAU, 


Successors to W. GC. COOLIDCE & CO., 
Kingineers a and Contractors, 


BRIDGES, BUILDINGS AND “SUBSTRUCTURES. 
609 610 & 611 Phenix Buliding, 138 Jackson St., Chicago, Ill. 
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t ENRY D, L AD GHLIN, Prest. 
E, B. LEIGH, V.-P. and Wen’) Mer. § 
y Op 6 PERLEY. Seoy 
L. C. BURGESS, Supt. 
GENERAL OFFICE AND WORKS: 
40th and Hopkins ~ Chicago. 
CITY OFFIC 
514 Phenix Building. Cc ‘hic ago. 
NEW YORK OFFICE 
Room 118, 29 Greadway. 
FRED'K G. EVY, Eastern Agent." ! 


A Perfectly Constructed 
Metal Brake Beam 


The Cheapest, Lightest_ and most Durable, 


Now Standard on a large num- 
ber of roads throughout 
é the country. 


4” Correspondence Solicited. £9 


PENNSYLVANIA STEEL CO. 
STEEL’ RAILS. 








The Best Rail Fastening in the World for the Money! 


THE GOLDIE PERFECT RAILROAD SPIKE SOFT STEEL 


DILWORTH, PORTER & CO., Ltd., Pittsburgh, Pa., 


re) Cc. H. MECUM, 212 Fhenix Bldg., Chicago. | ,auxtre 4 H. Cc. Me om A St. Paul 
R {M. M. BUCK & CO., St. Louis. a an \ M OYES, Milwaukee | 


TES) MosT DESIRABLE 








MACNETO- ELECTRIC 


FROCS|SWITCHES 









/ 


g 
, aeislate ae crossines, | swircu sraxpe, | ALARM SIGNALS, | SEMAPHORE SIGNALS, 
Secure safety ALL Worked any dis 
~~ any Patterns, with the best and most | hours at crossings | tance by magneto- 
" spre yvedimprovements. Good and re- | without watch-| electricity. Abso- 
lint le work at moderate prices. Largest | men No batter-|lutely certain of 
capacity of product in the country. ies to <a ze. operation. 


rosa stern. WORKS AT STEELTON, PA. }yu.r'na 


vod THE NEW NATHAN” 





Hand eal 


Manufactured in Four Different Patterns. 
CORRESPONDENCE SOLICITED. 


SHEFFIELD VELOCIPEDE CAR COMPANY. Three Rivers, Mich. 


“Machined” Car Wheels. 4 


600,000 Made under our 


STEAM FIRE EXTINGUISH - 
SYSTEM OF COMPARATIVE TESTS — 
fithont one case of breakage in service. 


For Switching and Yard Engines 
We contract to regrind our — at points of removal, saving freight and increasi ing total | 


em Sonia to rogring our. Boiler Washers, Ro nd and Guide Oil Cups, Ete. 


NEW YORK CAR WHEEL WORKS, BUFFAI.O,N.Y. '& _. AEC £°- 


NEW YORK OFFICE: COR. BANK AND WEST STS, 





(See lllustration), 
AND— 


MONITOR INJECTORS 


FOR LOCOMOTIVES. 


“Nathan” Sight-Feed Lubricators 


For Locomotive Cylinders and Air Brakes. 


overriow 





SEND FOR DESCRIPTIVE CATAL‘ 





Heads Well Fitted On, Riveted, and Cannot 
Work Loose or Get Out of Alignment. 


WEIGHT OF PASSENGER BEAM, 


75 LBs. 
WEIGHT OF FREIGHT BEAM, MAXIMUM VERTICAL STIFFNESS 
60 LBs. MINIMUM COST OF MAINTENANCE 


om ANY STYLE OF HEADS FURNISHED 
Meets All M. C. 8. Requirements, NO RUTS OR BOLTS. 
EDWARD I. 


Eds EECLLIVAS Gen Sut. NORTHWESTERN EQUIPMENT CoO., Monaivock Building, cHicaco, i. 
SHARON STEEL CASTING CO. DELAWARE, LACEAWANXA & WESTERN IR 0, 

















SHARON, PA. Dover, N. J., Dec. 28,1891. } 
See erm SIEEL CASTINGS ice been ace coer caddinc ter cnun 
SIRs ive been using your padding for coach seats and backs during 
Equal w £7 orgings. past five years Have it now in about 45 to 50 coaches, 
RAILROAD WORK A SPE ne SEND FOR PRICES. Consider it equally as good, and in some respects better than curled hair, jus 
"8 “ay, as durable, gives us a better shape and a more comfortable seat than curled hai 
True to : Os solid, free from blow-holes, anc ri 
of grea "> with a saving of about $20 to eacl ir. Yours. ete 
Stronger and . 72 than iron forgings in any rec r B ‘ > ‘ 
position « © fe a7 ‘2. whatever. s Signed J. W. BAKER, M. B 
20,000 Knuckle 0, ndard Car Couplers, 
60,000 CRANK SHAF C9, #0 GEAR WHEELS of . <eteclenn 
‘ists meal in, ere 7 PRATT & LETCHWORTH 


PROPRIETORS, 


Cross Heads Rock rs . Piste n Heads, etc., for Locome- / ; . 
tives. 'STEE] CASTINGS of every description. - 4 
Send tor Circulars and Prices t« . sm Yy " r= > BUFFALO STEEL FOUNDRY 
CHESTER STEEL CASTINGS CO. a wn Buflalo, N. ¥. 
Works. Ohester, Pa Office, 407 Library 8t., Philadelvhia, Ps 


THE TANITE CO. nn TALLEY RR cull har 


DOUBLE TRACK.:—-—__—__ STEEL RAILS. 


STROUDSBURG, PA. The Popular Route Between New York, Philadelphia, 


— Baston, Bethlehem, Allentown, Mauch Chank, Wilkesbarre, Pittstown, Scranton, Ithaca, Geneva 


161 WASHINGTON STREET, NEW YORK. Waverly, Watkins’ Glen, Elmira, Rochester, Buffalo Niagara Falls, Toronto, Detroit, 


Chicago, St. Louis and all Points West. 














For many years the Tanite Co. has been knowr by I e to New Ye kers as 2. reign cor Pullman Palace Cars on all Through Trains, Anthracite Coal used exclusively. No dust 
cern: a8 a manufacturing establishment way « ft © ewhere in Pennsylvania, whosé business | ginoke. 
was done through agencies and con mission : houses, and which, at e ery sls, gent a per | TICKET OFFICES: New York —General Eastern Office, 235 Broadway; Depot fo 
sonal representative on some special missik c to the city Cortlandt Street; Depot foot of Desbrosses Street; all en nna. R. R. Ticket Offices and Dx 

The Tanite Co. has now withdrawn its ew Yc ge and ha a long lease of the Transfer Co. eOfi e8. PHILADELPHLA— 624 and 836 Chestnut Street; P. & R. Depot, Ninti 
rcund ficor and basement of the new building con enier it twee! * iberty and | Green Streets; P. & R. Depot, Third and Be rks Streets. 
‘ortlandat streets. Here it wil! carry a complete line of The mountain and valley scenery traversed by this line is the a ost beautiful and pi 

esque in Ame-ica embracing the romantic valleys of the Susquehanna and Lehigh, an 
Emery Crinding Mz chines, Tanite Au Wheels nistorix ioe ing. Ask for tickets via “ a vor Route. ay DWIN 
E. B, BYINGION, . STA GOOD 
Tanite Mills Emery, Solid Emery O:| Stones fen’! Pasa. Agent,Mauch Chunk. Pa. Gen'l Supt.. Bethlehem 
and Triple-Coated Emery Knife R MT VERNON BRIDGE ('() 
A 
Sharpeners. TH : + MT. VERNON, | 
ill be under the mané ent Mr. FRANK W. GILBERT, , 
Our New York store wi e under the managen x I IRON and STEEL BRIDGES, BUILDINGS, Etc. 











Horizonial JR 
us @® MACHINE @ nwa 
ihe . : all ner ot sree FREIGHT 


machpines, an ca 
( , 


DELIVER Piasasibad, ' SHEDS 


es Ak Sel 


AND 


ILLING» BORING Wilson s Rolling alee shutters 


ENGINE 
HOUSE’ 





FSEND FOR PRICES. E “CIRCULARS To 


Rolling Steel Shutters. 
“mite NEWARK MACHINE TOOL Works. Newark.N J . . 


74. West 23a St. - - NEW YORh 
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